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Project 9.1 prodded a ceat1l'alized vrgmiZlJt.ion reapons1ble for 
aU teehn1cal. IIOtioll picture am still photograpb,y required 'b7 the, 
Tar1.oua mlit&l7 effeeta projects in Operation UPSHO'l'-DOTII)I.E. 

Techn:lcaJ. .,tiOD picture photograph7 vas arplo"ed to record on 
fihi the e:ffect~ of blast l'Ild t.benaal radU.t1on frca Sbotos 9 mi 10 OD 
'f'&.l"1oas teat objecta. In addition, the lIhock :front. itaelf lfU photo
graphed O'tl Shota 1, 4.. 9. 10, aid 11. 

:.n ~flJ'O M.a. technical lPi'lOtograpl1y lnl8 (.L1Z8 troa indiv14ual. 
photo Gt.tLtiOllS. genarell~ eteel t.<*er~, 'IIIl1cb were locatri C::;. distances 
betV8Ql ll50 end 15,000 feet trail in~6ud~ ground zero. Shot 9 vas 
coftreci b7 193 CBIleras of various ~s ranging in apefod !!'QIl l,wo 
frSIDel!J 'per minute to ~500 frl!lJl88 per second. '1'0 SlPPOl'1; theae c~l'aa. 
100 toMlns bet_fill 6 md 25 teBt hif!tl were used. Shot 1.0,l although 
covered an a smaller scale, utilized 94 CamI'8S uil 50 t~f6rs. Shots 
1. 4 Slild. 11 vere covered by i'ou.-.: et.lls.eras mtnmwd :in photo trailers. 

F18aults of tbs photograp~ ",..re quite succes8tul. Th\~ phuto>
graplt'L~ haz8l'da accoap8QJing a nuclear det.()nation~ DUIOl.y dot, 
tbemal. &d nuclear radiat.ion. b1.ast, md l·apidly changing i.UlDIina
tiOD were all eatisfaet?r'l17 cwerccme at distancl!Is troc gro1Uld zero 
gre8!t.er them about 2500 teet. At closer diat8l1ces results vel"G quite 
UlJ8atistacto17 ~ held baen pi:'lSt1i.cted. In geOtlral.. it. 1a poeaUil.e to 
conclucie that photographic instrumentation is f'eu:ible td.th1n C9rtain 
limitation8. 

It is recollllll8l1dtlCl that in any future test8 01 thu nat\U'8 a 
"callen l1ne" be established and sta~1izatiol\ prouded in one COD

tinuous st.rip. In planriog tor a future teet it ~uld. be advisable 
to c<lIlsider u~1Dg the methocla and equip_nt developed tor t.b1.e teat.. 
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1'bis rop3rt 1a one of t~ nports pr-esent.tng t,be results of t.ba 
78 !)l."Ojects paJ!'tlcipating in tlw Milit817 Etf~cts 'rest" Progra ot 
Ot»NUcn UPSHQT.UO'l'HOtE, .tl1ch iDelJded 11 t.eat detooatioas. Fe:' 
l'Mdt'lrl iutoNetod. in otber pert1mlnt teat information, ~terencfl 1.
~6 to wr-'182, S!.!!m7 Report. of ~,. Tech7a&!1:..~~et.or, M:1.l1t~ 
Effects ProU-. Tb:ia ~~ report incl.".".!! Uta following intOl~1UP 
t10n ot possible ~l!!Deral 1Dte:eat. 

a. An OW'.~ de8cripttcn of! 8Mh detonat.ion,· 
inclu:lill..g 11eld, height ot bu.!'·et, grlJ1md :tero 
location, t1:. olf detonation, aab:. .. at atli:ll3pheric 
conditions at det.onation, .etc., tor tii~' II ;:hots. 

b. ec.pUaticm and eorrelation of all pt'Ojsct 
Nauts OIl the basic maasuraem,s of bb·,st, 
and 15boek, therm..-u rl1d1a.titm, ~.nd nucl$~ 
radiat.i OIl. 

c. CoBpilatiOll aud c:orreJ .. at.ion of the v:.rla.m. 
project. results ()n w"~on» etfects. 

d. A BUalar)' ot e~h project, ineluiing oI;.'jectives 
and results. 

e. A coaplet.e listing of all "POrts co-vering the 
Militar,r Effects Tusts Pro~EIIl~ 
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The sat1stacto1"7 cClllplot.1on 01 the teohnicll photo-graphic :pro
gram tor' Operation UPSH01'~!NOTHOLE vas made possib..'\.e auf' by '('he 
ldaolehu.Ned tlOoperat10D and support 01 an_er or 1l.~wele81 both 
.UUa1'7 ad c1 Y1lian, and ind1 Ylduels. It. is t.he des1.."«1 of t.he 
autbon to acknowledge the elf 011;8 of all aont.r.Unt1ng to tho aucceas 
... ~ "'",.c. .. ___ " ... +_ 
V& .... _ .t"'--tl--o.;. 

'!'be authors spec1ficall7 vl.ah 1:.0 aclmowledge the diNct suppr.>rt 
e,! Eli8encm, c;.naeahausen &lei Grier, Inc. who contr:acted to per!( . .Il'll 
tbs tecludcal. photograpbJr on top of 811 already beaW)" photographic; 
cC8lit.nt to the Atolll1c &lerg CaIa1ssion. III ~ .. rt.1eular tlY~ ael'
U0ft8 tlr ~. Frederlck E. Barstow aa¥i JIlr. Benju:1r1 Brettler are 
gntet4l.l7 acknowledged. 

y:~ w.l'd1t1on, acknCIVledgment is ftXt,!Snded t.he 1J. S. Atfq S:lgnal. 
Co::'"p" a'lCl the O. S. Ur Force ,,",0 hmilbed skUbd photo per:,ormel 
V~ ~agmBnt mAG's own 88ell lorce. The tlf'f1cers and enlistee! .en 
frau th •• "lID aenieel pertonleoi their duties in a coalfJ.Odable 
IIIIIo1Iler ami th_ks &fto extend.ed £01" a job *1 done. The IIJIltJ.r.lng 
efforts md serrl.ces or Dl2 Charles L. Mil.lrar, U. S. Na"'7, who typed 
the aaluacript. are appreciated. 

F1mll.11, the authors wish to remer their sineere t.haIlks to Hr. 
Herbert. E. Grier or Edgerton, GemeehauaOl'l and Gner, Inc. tor his 
.~prec1atlon of the _gnit.ud.e ot the pbot'Qgr-apblc plarJ tor this 
Pl'Oject SlId his continued guidance, enco\ll'agaent ami patience •. ' 
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1.1 GERERAL 

CONFID.ENTIAL 

aiAP'l'ER 1 

MImJCTION 

The purpose ot this report ill to p!'ellent in det3il the technical. 
photograpbic pbase of Project 1].1 tor Operat10!1. UPSiO!-KNOTK:>LE. 
Tbe still photography phMe, shO'ld.ng coostruction p~greS8 and tar-geta 
betore ald a!t.er the blasts, is included in this reporot as A ..... oondix D. 
Docu.ntary photography for h13tOriCal and .t'ecord. purposes this 
oper&t1on was pertormad by the Lookout Mountain Laboratory and is not 
inclu:ie-J in this report. 

1.2 OBJECTIVE 

'!'be object 01 Project 9.1 \fas to provide cantrali2-9Ci zero time 
(1Ums exposed 1/2 hr betore or &Iter zero time) technical pbt'tog
rapb7 &a requested by the varl.OU8 m1litar.r effects projscts part.ici
pating in UPSHOT-IHomOLE ur.der the direction ot P.rograu 1 th':'Ougb 9. 
Thill was accomplished. by _plo~ a large number ot pb~"'.) ststions 
"'lieh in turn exposed films 8hortl,y before zero time and f~r various 
lengths of time tbereattsr. Eaeb photo station lia8 an independent 
8Iltit,.. These stat10M lfel'tl located at a distance between 1150 It 
and 15.000 rt t.rom intended. g:'OUDd zero, It WM also the objectiv6 
of Project 9.1 to perform teehnic:a1 st.ill photograpb;y required to 
record the construction sequane>e and to give pre-test and post-test 
records to show clearly the test results. 

1.3 BACKGROUND· 

Motion picture photograp~ is in some respects tu, most satis
tactoX'7 !ll8ans ot scientific inst:l'UJmntatlon for t1Pical projects on a 
weapons effects test. The many advantages of photograplnJ" are obvious 
end need no elaboration. It can and does provide both quantitative 
and qualitative intorme.tion in volume from ona small 6trip ot film. 
'1'h1s was realized before the ver:r earliest tests and as a result, all 
nucl.<sar detonations haw hed heavy- photographic coverage. 

However, photographic· coverage at zero time ot the effects ot 
nuclear detonations requires elIposing the cameras to these detonations 
and SClile ot the resulting eUeeta JDBke pnot-ograph;y exceedirAg1.y 
difficult. Consequently, resu1tlJ have been spotty on past tests. 

11 
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Enou(!ta intoI'Mtion haa bam obta1ned on Op.!', .. at1on~, GRmmDUP!:J> BUSTEI,"
JMGLE and '1'UlmLER-SNilPPER to a~use & BN1'f.t del!.l ot fllt)IUl".1II lor 
this t1J)e of L1ltl'Wll8Dtation. 

WMn UPSHar-ENOTHOl.E WlUI cone.i'Ved, it "88 deteITnr..,d to put the 
photosraphic inetnDiSltat10n on a 11I1'._a1 .. io batda. Ratller thlll have 
each project pertoN ita Ctilt pbotogNphy, th~ ent.irll photol:t'aphie 
.ftort wu gl 'fen progre .t~t.u. 8!Id teclm1cal ;·.~~1011. pictu.re and 
~i111 photograpbf wnB &8algned to Project ~.l. 

The agencies asleoted to perron ~il1l1 jot: ".arB Ed~.,rton, 
Gelt ... BMwsen IUId Grier, Inc. of. ~'ilon. and tbe lL S. ~ Sipl 
CQl'pe" Edgerton, Carmoll~U8en !oM Grier, Inc. did tbiil t1Jl8 or 
pbot.ography on aU previous Il<iclellr teata. 

1.4 ORGANIZATION 

Project 9.1 oona1.sted of the Project OftiC8r', ~ta1n Emeot F. 
Duke., Jr •• USAF; the contr-actor, mltG5 md officers and .nUeteei mm 
tl'Olll the U. S. AMY SiSJlal COl"pu IDd tile I8AF. In add1Uon, the 
Pro~r_ Dirlctor, Major Willi. R. Greer, Jr., delOted the principal. 
part of his time to th1a pro je01". 

The Pro~r .. DiNctor and ths Project Otfi.cer detendned t.he 
photographic l'fIqu1rtatnta or the various project lIgenaie.. They then 
worklld, with the oontraLCtor in fOl'lllu1l.at.i~ the Gfrt detaUe of the 
AFSIIP photographic plan an:1 ita :lmp:1smenht1on.;Y 

~e periiOnnel froll th~ Sigaal. COl'p8 an:i USAF were assigned to and 
wrbd dlrectl1' 14th tb~ chiUIII1 eo~ractor under the a._ conditions 
u ida own emplo788e'O. Thia arrangement was in aecordance with past 
pr'acticel ~ wc.rkecl satisfactorily 1n aU rel!lpel~tlJ. 

li'"Pl'CIUminlil'J Report, m&G PhotographJ to:r Weapons Ef'tects Progr., 
Operation KNOl'HOLE, n Report No. 1084, d!lt,ed 'rl Febl'UN';Y 195.3, 
tJllll8lU'ie<l SECRET Security Infonnation RES'rRIOTED DATA. 
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2.1 GIlBERAL 

OBAP'l'EB 2 

!!ClINICAL PREPARATIOI 

The d1fticul~ aDd apmae at soro t:1ae .,tion picture photog ... 
raph)- 1ncrauea as tile c-==~, station approaches grovM zero. As" 
result. it wu decided not. to llitt_pt photography ldth1n 2000 tt at 
grollDd zero on Shots 9 8Ild 10, as tbe results lIOuld hardl7 justi1'7 
the effort. This dae:\.s1.CIIl V81J l'Ol{!lDd in several caees, with "el"7 
JlOOr results, as the 1mporta17.ce ot' SO~ pro jects justU'ied. a decision 
to att~ the clODe-in phot llgrapb1'. C~ra statioD3 closer than 
1700 tt to ground zero were operated withl)'ut the benefit ot stabUi __ 
t1on, except tor tba experimental stabUbat1.on plota of Project 9.1. 

In pl&!ming, an effort vas made to locate cllIMIra stationa GO 

that the camaraa crAWl b. leveled. 1I6lile 15tHl ccwering the full. field 
or via. required. 'fbis vas done to sl.:mpH,fy t.bg photogr8llllletr1.c 
problem since tilting a camera introcmCfJ8 41st..ortion at t.Im image in 
the filDl plane aw,d greatly' complicates the ~aldng of aCC'J.rate lIIIIasure
lIlEiilt~. The c8Il8raa were aounted in a tilt poIdtion :in IIID1'l1' cases, 
overriding pbotogr .... tric consideraticms, to bring tlD cssen closer 
to the subject. 

2.2 PROJECT OOJECTIVES ---
A breakdollJU of the photographic requil"Sllents obtaiDad from the 

project otficolr8 revealed. that the p'.L'Oject eftort could be diftd.eci 
into tw basic categories. 

2.2.1 ~!! Photograph{ 

Hamal (24 traes/sec), medilDA (24-100 traus/soc), or high 
speed (soo-~;OO traea/sec) IIIOtion pictures ~t the effects Qf blast 
and/or tM~al radiation upon teat objects p~L&ced. ldthin a distance 
of lS; (!CO ~t traa the point of dl9tonatiOl1 C)£ the weapon. 

2.2.2 Blast ani Shock Pbotograpbl 

Hedium and high spoeci IIOtion p1ct.ureo o1~ the shock front itself., 
A tuI1;hltr breakdotm within tbue cata,gol~ie!l vould divide all 

projects into thOtle deainne qualitative illl1'~l'tRat.ign and. those who 
wiehed to l18ke _UUL'"8lleftts from their tillJlf), e:1ther linear 01' t:1ae. 

Obst8cles t.o good zero t-irlB pn?'(;ograpl/py are: the troondoua 
quantities ot dDt raised by tbs smelt frolnt, and acCOllplr.:Jing blast 
wind; the eftects or blast on tb~ CQ'E1raj the Jlhoto-chGic&l effect of 
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nuclear r.ld1ation on fila; IIIOke caused by tb,j intense thfn:M1. radia
tion on comJ:~stlbles (including "popcoming" of t.be ground); and the 
rapldl7 cba'll8ing iUwa1nat1on frcm the firebrill. 

Fraa U.s ineeption, the whole prograa was guided so BIS to diJdn
bb the .tf'acts ot these hazards upon the final fihas. 'Ibis vas 
&CCCDpu'lhiltCl inilo.flU' 815 practicable as discussed in the foll~ 
sections. 

2.3.1 ~ 

'!'be greatest d1!:tlculty _countered in pbotographing t.he results 
ot an atoaie d.ton.atjon over land is ddst. Den .. clouds of it l~silled 
b7 ~ho bl815t. trlnd carl bl8Dket out t.he entire field o~ vie. or t.he 
camera in an .xtr~17 short period of t.1Ja. A quttntltatie est!ute 
or this hazard was dUficult to obtain. Films or BUS'l'ER-JAYlLE aDd 
T1JMBLEB..1IlAPPER, tlLlren along the blast Una were anaqud, and esti
II&tea of the dust hazaaod made tl'Oll these. It was observed t.hat tbJ 
dust cl,(\ud feUowad tb!) &hock wave ahoat lIimultlUl~ (whea. ob
sel'ft\d at aboll~. 30 tr/"s/sec), but that tor aistances be10nd about 
2000 :tt , it t,)()k .,Iveral sGconda tor the dust to rise tar _ough 
above the gro11lnd *":> eanplate:q obscure the field o£ view ot the 
c_~, lIlOuuted 011 towers 25 tt high. Re&l.ising t.hat there vas 8011D8 
corresp."lndet',c;e bei,var,n Tlfl'iBLER 4 and Shot. 9 (8 Mq 1953) lind Shot 10 
(25 Mq 1953). in 11.014, height. or 17.1l'St, and type ot gl'OU'4d surtace, 
it vas dt.'cidlld tel blll!!ls esu_tes of dtlst on thest'J data and set 
aceord1ng.1.Jr •. 

'l'he r;\,1,cirdC''o 1118 made to place cUleras or;a· tovers h:J.gh enough to 
gat abcv. 'lohe ci'llnt. The heights of the c811118ra towell'S ~re stanclard
bed at. lS, ),1, §.!td 6 ftiri all but t\. fft special cues. The 18 tt 
towers \~jl'e ~'Jnor'81.ly used witbin 8 radius of 4000 It tl'Olll ground 
iero ldle~N dam; \MSi detsrmined to be tho thicked.. In mIID7 cues 
tbey vue ,'.am br .. ')'Ulld this point tor various l"JIUOIlB. Alao "cae 
ahCl'rter t',..,ra ",uc; used nth thilll radius where special conaiderations 
ovel."l'Oioll t~h. detl1rabU1t;r of getting vel.l. abow tho dust. A tJPical 
car .. );'a st&tion til shol8l in Fig 2.1. A aecond step vas taken to dereat 
the d1:1l," Ii by u31ng a w1.d.8 angle lens and placing the tOller as close to 
the obj~e~ 'being phC'Jtograpbecl as lf8S possible. 

By- tar the lIIOS'Jt el.cborate pre~lpItlon tllcen to p~clude dust was 
a vast soU stab.1.].i~.lIt10'r. program.!! In genu-al, the stabilization 
cOflsbted elf COVl'ring the area &round the ceara sta,tion-ob,)lct. cta,.. 
tion with a low grade sand cement II1.x approxlmatel7 2 in. thick. The, 
&.reI), to b£ at .. ~ll1zed was ccaputed tl"Olll parlicle displacement venue . 
distances fl'Cllm g;round zero cunes obtained troll inton.v.tion aulD1.t.tecl 
by the Sandi,. CcrporatiOD. The _xinll. partlcl<a displacement at a 
camera atatlor. 'fU detemined, and this diatanroe plus 15 per cent 

g; Operation UJiB1Im-KNarHO~, _ Project 9.6, Production Stabilization, 
vr-7SO clAss1f:Led CCBFlDEHTIAL RES'l'RIC'mD DATA. 
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Fig. 2.1 A 17 Jlt Cem.er& Tow.r Installed Ol'J a stabilised Area 

laid out on the ground, IiOro side of the clIIlera tower or C.OI"& target, 
~cheYOr v&8 cl{)Ser f~ ground AM. Thb vas repoated on the other 
side or the object be'iLg photogrllpbed, using partic1.e diapl.ac_ent 
during the negati n J:lhase of the shock van. The Mgati ft phase db
tranc" or particle trlmsport was as8UMd to be 75 per CC5Dt or tbI!I po81-
tin phase displac.ent. This area and 50 it on either aide ot the 
clIIlItra 6ta.tion-objact station area waa atal:»1l1sed. Figure 2.2 sheNa 
a t~cal stabiUzed caaer.a !It.ation area. To keep tbB coUection at 
dust cpon the stabilised areu at a .1rrlll!U!D,~ they were 'V8CUUII-cleanecl 
intfamittentJ..y ty .everel. powor C10808I'8. In add1.t.1on, vehicular 
ira.ftie was held to a mini"'lIIl over tile (ltab1liseci aras. 

Thus, three _thods were used to aasiet in the control of tbt 
dust problea; elevating the caaru, am where poa1b1e, tba objects 
being photographed; br:l.nging the targets closer to tbe camera; and 
otabllizing the ca.ra atation-object station. area. 
2.).~ ~er..Rl Radiation 

SGcond o~ to dust as a photographic proble an the .ffects of 



themal radiation. Like dalet, the 8111Cka causlld by the action of the 
tbeDl&1 It'GdlatlC1O on .noaa coabustiblea can rapidly ob8cure tbe 
et1re ft..ld of ft.. of the canera. This 10 parUcularly truo when 
the _~. is near the c_ra leu. Coaaeq.1entJ.7, @reat pa1ns wen 
tabn to ~901d hav1:ng ~ COJlltuat.t.blb _ter1.al used in ~natl"llction 
of the e_ra to_rae 'ria a.era bOWt1~8 were left unpainted, for 
exapleJ) -.d all cables wre run 1na:1de the tower or in condldt., GIldI 
fobs .7 _res of the c8II!Ora towers were wrapped \'d.th alUDdnum foil. 
In addltiOll, the upper third of the towers ta.cins towrd ground zero 
ware !!land bluW. The variOWi projacts were wamed" where appllil8ble, 
either to paint their equipaeRt ld.th a heat reflei!t.ant paint or to 
I'GI!IOft .~ paint.. 

'lbe eoU "tab1liution wu «:h~en pr.l.mar.lly bec .. :;~ Qt ita PrD
bctia1 against the duet due tn the shock ld:nds and se~nd1y ft)!: ita 
N81atance to the rsising or at and emoo C'~ouds &8 ~ thermal 
rad1aUw. 

Since .,.,t of tho photo~aplQr V88 to be done Within a mdle ot 
groB sero, the ettect. of nuclear l'adi..!ltion on t1lD had ti) be 
e.wlded. G-.a radiation produces the S8ll~ photo-dlem1cal ~ttect 1M 
fila as uslble radiation. It. was llecess&17» therefore, to take pre
caut.1OM to ~&l'Il against th1a nuclear film togging. This vas BCCcm

pUsbed bl t1llO wqe; b7 cht>~1ng a film that. ""88 relati v.~ insecsl
fobe to g-. rad1e.t1on~ and ~ tumiatrl.ng lead shiw.d1ng .hv~ 
n~"'&l7. 

Fl)rtunat~, m&G had dev41.Gped in conjunction ntb the Eastman 
!(oclak Co., a speclal -ws1cm cslled n~e 918" or special order 
llicrotlle (liP) for use in fireball pbotograpb7. In add1t1on to the 
properties lIhieb JUde it usefUl tor that purpose, it. V8l5 tound t.hat 
it. could b. exposed to a verr lfi~e don or gama rBidiation without 
producing an IIpprec:lable backgrcund dena! ty_ To produce background 
denait.1 ot 0.6, on a wespon such &5 was used for Shot 9, tor er&lple, 
tfOuld reqa1re an exposure of about 600 roentgens (r) tor Tn- 918" 
25 r tor Backgrcnmd X (HI) and only 1 l" for Super XX (SIX). This 
redIrlced. the shielding requiratllta t.raneDdously. As a result., this 
.ulslC!tl was used. I1t all loce:M.ona mere nuclear radiation was a prob
J.., eEept tor t.hQse tn projacta which required other _ulsloD8, 

Despit.e the "!aU .... insensitivit,. ot this aDulaion to nuclear 
red1ation, the JD88Idtude of the apected radiation was such tlu!.t 
shielding would atill be necsosary et man,. stations. At a cU.fttance 
ot about 2000 :rt tr<lll ground za:-Q, 2! in. ot lnli would give aati.s
tactor,r sh1eldiJllg for '1';ype 918 Olulaiot'! tor both Shots 9 and 10, so 
t.b1e thicknes!l ot lead was at.and~~,,:ed for all caera shields _ In 
SOIM cues, a gNater thickness would have allowed the use of a more 
desi.rable eaW.siOEl, but th:1a 111&8 not done bot.h in the interest ot 
ataDdardisaUon IIld bee.s. it. would l'avo required heauer and IIOre 
upens1..,. c,.,ra f~owers. Figure 2.3 illlZtrat.88 t,1PicaJ. ab1e.ld1r.g 
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Fig. 2.2 !;yp1Mll CWaera Station vith StabUiution 
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Typical Sldelding Curves for Se"geral Films - The 
above curves s.xe tl'}>ical a.nd are based on an 
allowable dosage of prompt gaunas ot 600 r for 
Type 91.S eJllllBion (Microrile), 25 r for BackgrOUlld 
X ud Xodacbro!!e and 1 r for Super XI. The 
alloVlibls doaageo axe basad on tests 1I8de by 
Ea&G duri.l'1g Operations TUMBIER-SHAPPER P.nd IVY 
an:l represent backgr.ound rogging equivalant to 
a aDslt,. of appro:d.rl.te17 0.6. It is to be 
~oted that r"r aJrf given nuc]eJu deton&tion 
pL.'ri.1~ curves DlSt 'b6 plotted using given 
J*r~tel"s. 

18 



ftnma d1atencee to ~und zero eun •• tor the .e.eraJ. t1lm tJP8a used 
on thin opsration. 

Wben the ahiald1ng nquiraealte were COIIpUteci, it was ddcled ~ 
lIh1el.d cmly aga1uat the iD1t1d mlcl.eer rad3.ation, _, to .".,11 'l7 
the drts1gn of the lead abielda, nc proteetilCQ vas plic.d 1D fl'Ollt of 
the 1._. Host O~I'& stations ore l~ated ao that tb1.a lena opening 
vu pointed .",. tram the det.cma+.1tm. In tho one Gl:8pti0ll, those 
eme'n8 locldng at the rear ot stat10118 3.2ge aid d, a ,.; degree 
1I11'l'1Ol' vas UDed ISO that the lens opY.Ung would DOt ha •• to po1I!t 
tOllDlU ground sero. 

2.;,.~, ~ 

Aside fros the duet which ba already beeo discussed, tha princ1-
pa-1 effect of blast on photography is it •• .e:oct <!!l the cBlllltra ltaeli. 
OIlViowsl1' a at~ ~r& aount 18 needed to pl'Oteet the C8IM:.-a frca 
dl;struotS.con b7 the blast. and a. rigid mount to provont c188ra ~8Ilt, 
Y.i11ch wuld occur :!.n lIOat eases at the tiM of principal 1nte~t.. A 
elJ.78d JIIODopole tower vas desi~oo to fUl1'1ll tbese reqT~a, carr.r 
the wgbt ,It the lead sMelding, and elevate the cameras abow the 
ilust cloud. For the ~lII/iI8raa whe7.'e the fil:aus WN to 1:. used tor .. 
qu5fttit&\Uve ,malJ8ia ot target ;uotioo, ti%ed retSl'8D<:e lII&I'kel'8 VOI'III 
'Placed it, the field of view to d~t.rm1ne tho c8IDIJra IIOUOO ad bow to 
pemlt its cO)''l.'''I!tOtioa. . 

2.3.5 y:!'UIIiJlation 

Obtaining pror"er exposure in zero time photograpq le ccmapUca~ 
by the interu,e and. rapid.1.7 varying illwioation tl'Oll the nuclear 
detonation. Bec&'!lJe this illumination varies so great17 in the first 
tew seconds a.."ter zero time, fila exposed proper17 at cae IIOlM.Qt v1ll 
be O~rexpo8ed at, earlier times and underexposed later, t.he latit.ude 
ot most fIIIIUlalc.lI1'.s being too narrow to get pl'Opar upoSUN3 Oft!" the 
entire range ot illUlldnation produced by" the atomic detaDatilDll. Color "'; 
film is part,icu".:.u17 poor in this respect and Cor this Nason, it=- UM 
vas discouraged. ,u much aa possible. 

To lI:1n1IId."e the ettects ot the v8rJ1ng 1lludnaticm, three steps 
l«IN taken. Type 918 .w.a1on lIU selected becaua8 ot its ft81at.aDca 
to nuclear raiti.a.tion toggingj md vas l'Iarther characterized b7 abibit
ing a wide ell'pOsUl"8 latitude. Seeo~, in almst 8Ve17 eelS., • 
baclcup camel". vas proUded lIith a difterent aperture settiDg. And 
laatlJ', moat p:-o.1ecta ware interested ~ in a definite tilla ot 
interest, wl.thar the thermal or blast arrha:L. Cauras general.l7 nN 
set for the proper exposure at this iElterut tiM IIIld the poor expo
SUNS at of.her times tolerated. 

Cbo:l.cO ot o_el"88 'Vas ti-'Ci intimatd7 to choice ot picture 
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trequ_q or tr_ rate. A general toni_ u that resolution goes 
cla.m as c" .. ra tr_ rate goos UP. other p'Jr..ten beiDg equale 
eoa.equeat~"I'. in Prelild.DU7 plamrlng. tlvJ tr_ rates re(l'u~et'" b7 
the project:l were c .... tuJ.q reviwecl and decreaaed. wbereftl· pou1ble. 
Al.eo. pl"OJects tMre queried. as to their need tor tbd,q muka along 
the fila, end. liMN the accur8Cl" requiI'ed was 2 per cent or less, the 
t1II:1Dc Ul'ks requiJ'Cll8llt WM _tted EInd another method ot determining 
actual tr_ rate subetituted. This.t.bod ld.ll be described. later. 

~co the tr~ rate and t1.m1ng maries requir.enta were deter
.med., the choice ot ~t C8IIlel'1lS wu Iti.ctatod. For the high speed 
lIDrtr::, the 16 _ hip speed Eastllan (E) and t·ba 16 _ Fastax (F) were 
naUabl.e in sufficient quantitiea and were used. Timing marks were 
aYail.able 'on both ot theae c_rae. For medium speeds, where t1Ddng 
asrIaJ were required. the so-called 3S DIll high speed Hitchen (HIl) 11M 
...uable t ~ tor low and mecl1.lIIIl apeoda where no tUdng oarks were 
necesS&17, the choicti was the Bell and Howell Gun Sight Aiming Point 
c-ra ~GSIlP). This latter cmII8ra was slIIaU and compact and thus 
eaail1' shielded. It opera.ted trom a 24 vol.t DC govemed motor, arzd 
!l8W calleras vere readU7 avail.abl.e in quantity at 1'888onable prices. 
It vas felt that the l .. soll!tion ot the GSAP coUld be improved wUb 
rroper coll1mating and tocusing tecbniques. This vas done with a 
marked degree of suc~eas. 

For special purpo88S, the A-5 (A), 35 DIll JIlOtion picture and the 
Robot (R) I 35 _ still cameras were 8q)loyed in verr SII8ll quantities. 
A. compl~e dllscrlpticm Dr the above cameras is c;ivem in Chspter 3. 

2.5 CHOICS OF FILMS 

Project otficers ~ 111 thfJir pbot.ograpbic requests, specified the 
t1J)8 ot tn. they desired as either black and white or color. For 
reuona stated in sect.iona 2.2.3 aod. 2.2.5. Eastman T1})O 918 .w.:lim 
waa ~ad for the _jorit7 at tho blal':k and white work. 'Where ligbt 
was insufficient either ~ reason 01: a b.'igh t~ rate or poor li.~t
ing conditiona, a tutor .ubi.QIl~ Mlastra Baclrgr'Qund X vas utUisled. 
!hie bad a W.~tcm IndGX ot 24 C<lIIIpe.t_ '~o an index ot aboUt 2 tor 
TJpe 918. 

!he US8 of color .t'ilD. vu di.8COt.i.1'l1g8Cl because ot its greater 
sCNiUvit7 to togging by gllae. l'~1.d:i.atlon and !ta ~tt~ narrow 
~:=~-i:I latlt.u4e. Many projflcts r~red ita UN nevertheless, 
part;1c:ular17 where it was de:sirt-d. ~ .. o observe ignitiCill of tires on 
objects under teat. Consequently 1/ Kcdacbralle was used anl.y bQrmd 
4fXX) ft troa gI'OlIDd zel'lO where bc.th Ilualear rad1atlon and chMging 
ill-uaation conetitut.ed less ot a balal'd thm e.t cl.cmei" distances. 



3.1 GDiElW. 

CHAPTER 3 

DlSTRlDIENTATIOli 

In order that the IIIXimum resolution Dd.@ht be obtainod on the 
f1.1Ju, all of th" c81118raa vare cc1Umated on the lena bench before 
instellat10n in the fiti.d. This method of focusing the cameras, 
rather than using the focusing 'YitPlflr or index mark on the leDl1J, 
proved to be worth the oxt.ra tiae inwlnd. After the cBllllru ""1'8 
collimated the resolution of some indi vidllal camaras vas inc:reae .. i by 
&8 much as 100 per cent. 

3.2 MECHANICAL 

In order to get above the Gust raised by t.he bleats it vas de
cided to place all cameras on to'lIe"~. A guyed monopole t.CN8r nth a 
amall. camera platrom on top was, dee.1.gned to withstand the apected 
blast. pressures at 2000 tt frail ground zero and to support a ve1ght 
ot at least 800 lb. The to .. rs V.l" standardized at three dUrel""Alt 
heighta, 6,. 11,. and 18 ft. FI.ch t,.!)VUl" carusiatad of an 8 in. steel 
pipe se-t in a Ninforced COIl'=:1'!lt,e be:se. All camera town over 6 ft 
biBb wre stabilised by three f.teel guy wires. A can.ty in oach COD.
crete baae housed the ele-::tric:al c1reuitr,y. All wiring 1fU run iMide 
the concrete box and tower p1.pe to protect it t:-om. the thermal radia
tion. The concrete bue had :f.ts top ccvel" lSa\; 8 in. above the lllk" 
bed. to protect it from water :in the evtmt of f100dU\g of the 19ke by 
rains. All C8mOra lIIOlmts tor the variDm' t:JP88 ot c~ras were de
signed t'O tit on the platfona on t.op of tl:ie to_I". .A di.-tic 
sketch of a 6 tt c8118ra towr is _hOlll1 in 1'1g 3 .. 1. 

In gener&I., for distancl!S let'S" th8ti 4Ol'O ft troa .. ~raund zero o~ 
18 tt. towel'S WOl'Q instelled. This W88 done ~:n order to get the 
cameras above the thickest portion of the dus~. cloud. At distances 
beynnd 4000 It, lotter town were us0d, the OlL'lI:t choice d6paDding on 

. the height or size ot the object being photogr~"()hed~ Th8 lOUfer t010fW 
heighta _ployed closer than 4000 ft to ground u,ro were sele.::tcd for 
the same "88on. 

Fov.r 25 It ateel f'l"ane towers us;:! on previo"s operat:lone at the 
Nevada Pr<lving Grounds were also used for apec.\al. .1pplications. In 
addit1.on, thf:re nre three concreto plers supportirtg special. 1ead
l..'\nad. st"e1 boxes. These ware used 10.\' shielding the high speed 
Eastman cameraa. . 
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Where it was :-equireci, lud shields were JaO'IUlte<S. on the towel" 
plattOl"lil8 t-'l pro.~ect the films tl'OJll nuclear radia.tion. Bec8ll80 or 
the ditfieult.;y lOt shielding the larger cameru, gen.r~ only GSAP IS 

were ueed at distanceD whGre shielding W88 nfjedftd. Exc_ptiODs to this 
1I8re tho three high speed EastmBns mentioned above. 

Scale: l"ilI 2' 

Fig. 3.1 Sketch of an Unguyed 6 Ft Tower - Aleo shows the sunken 
reintorced concrete baae housing the ",lectrieal. circuitry equ1pnent.s 
WI8Ii to cont~l t.m camer..a. The design of the towens vas si;,~dard
i.~ and diUeHllt tower heights were obtained by' varying the length 
ot the at"l pipe used to support. the cameras and associated equip
_t,B. .All towen over 6 rt high vore guyed with three fiexible eteel 
wiles &I8Ilat1Dg troa a triangular ring wel.ci~ just. below the aIljust
able IIlene, and thel'llinat1ng in a "never-cN$p" IInchor. The aIlJust
atll.. alenea weN t&ck welded to prevent l"OtsUon of the top plate 
af:'ter tie c.eras were sighted on the targeta. 
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Jnectrical clrcu1tl7 vu rctlat.t Tel.)- standard ld.th II1Dor dmao
tioaa to!" spec1.al purpo •• a.. AU Gs..4P caaeru weft) started OIl a IdJau 
5 lec t1aing s1gDal.. Tb1a sl.gn&l .tarted the C&:IS!"U and a c_ tlaer 
which locked itselt in atter recai v.ing tbe tbdag signal. 'rM elm 
switch applled potier to the camera for t.he full period ot their :uno 
The ca tiMr then stopped the c .. rao &Dd, anet" cowplat1ng it. 
cyele. stopped itselt in poa tiorl to begln anothor l'UD. A separate 
c_ tumed any BUXil.iar;r drc:uittJ on and off as'lIU desired. Tb1a 
arrangl!lllleQt, ld. th slight 'ftriations, vas the ,at·t.em fo!' al.1 the 't'&!'1-
0111 elllera ataticaa. Power was supplied to each GSAP ·c_ra statlon 
fro. a 24 1'01t qat. of dl'1 cells. Callen. stations lIb1ch requ1recl 
greater power aDd, in eo_ cues, higher ToltGg(JS, VItro operated t~ 
small storage batteries. 

Tilling II&lice on the tilllll ¥ore eupp:,.ad 1>7 a 24 'tOlt, 12 cycle 
marker generator. Ttd. consisted of a 24 w1t Xi)O gOYemed .otor 
driUng a a1x-e1ded ea, the cam breaking an autoaobUe wpark con 
circuit. Thus a spark or gaseous discharge vu 1'I1rD1abod in a gap 
or argon bulb located within the c.era, which in tum placed a tiII1Dg 
mark on the IMWing tila. 

Where AC pGlfer was available, ': ~tal controlled. 100 c,01. Ol" 
200 cTCle Jll8l'kers were uaod to prcwide tilidng malka. 'ft1eee till1Dg 
&i"RS p:&-vuded th! acew"3q' desired b;r the Tarioua pz:o-"cta _Idng 
quantitative •• asuraants from the f1l.l111J. 

3.4 P~RAPHIC 

3.4.1 GSAP 0_1'. 

M stated prevlousl.7, GSAP cameras vero cboaen because thc.r 
~ size facilitAted shielding, the,- operated on 24 -volts DC, tbJ7 
had a goTemed motor. they were relativeq inaxpenahe, ed Dev 
Cii:l!fJras were aT&ilable in the nuumers needed. In addition, the,- ... re 
ugUin6 loaded cameras and this facilitated loading. 

The stock GSAP c.era vas i\!rniahed with a so-called uniTersal 
tocae lens which vas not sat!af8"'~.or7 for the t7pe ot photographic 
resulta desired tor this progt"Ul. "'1.. ~se tllero replaced b7 ~~ ...... -
tactu2'81' nth a focusing leGe and l. ..... c_!"a mod1.tied to pront .. .. 
"c" tl'P8 lens JIO\1Dt. Th1a cblllge vas made because th. pbotogrtrpq 
'IIU nl.lti aU at the &ttecti ve 1nfinitr of the staMard leus am al_ 
ae the qIlluit70t the replacement lens •• vas much better than that ot 
tha on&tnul. equipaent. 

Th' c.!!.r_ as received from the manufacturers ... re placed QIl .. 
colllMtm' and tile lenses s~d to give the sha:rpe.st focu£ poa81ble. 
Hev fict.Jc.\lal. marks were then otched on the I_a IIOUDttI. !be J"8aW.ts 
... re iIlO8t gratif)'ing. C .. ru which had gi'Yfll a resolution ot 
"Ppraimat"q 15 J.1ntja per II1J.l111ate!' md lose before coll.iMting 
started to ,~ve a conaiatent resolution 01 from 30 to SO lines POI' 
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.,111-ter. All ci\lIIerU Wltl'Uo t.n cheeked mecbanicall7 and eloctri
e~ and Jdnor adjuatzlll9ut8 made. .4.a & result ot tbe c:u-e gi.nn tbllll, 
the GSAP c_eru Or»rated extr.e17 well ~chanica.l.4r an both shots 
aBCl gave excellct resolntion in the tield. 'The GSAP e_era and its 
ur;ociated JaOUIIting h&rcbI8.I"O is ahCMl in Pig :3.2. 

Fig. 3.2 GSAP Camera and Associated Mounting Hard\f8.l'e 

Whc the canera plan was first concal:nd, it was def.:ided to 
place an addltimll GSAP eaDera on every tower to turnisb a mechanic.\l 
or electrical backup and to compensate for incorrect e%pOsure calcu
latiOll8. This decision lIU not carr!. ed out completely since it vas 
desirable in ~ easea tor reaaons ot e!!On~ to have) 88Ch canera of 
the eemera station pair loaking at a different object. 

3.4.2 lltjb Speed Mitchell 

The 35 .. High Spec Hitebell cameJra il!! a professional. t1J)l!l pre
c1e1on unit capable ot frllle rates up to 128 frames/sec while :retain
ing the high rel!lolu~.on characterlstie of protessiou8l. IIlOtion picture 
I"!quiJalmt. Optically, it was the id"al c8DI8ra tor all work. between 



24 IMd. 100 tra6a/aee on these teats. Its large tl'8la8 and: timt 
rnolutio:o giye t __ x1_ 8JlIOUIlt of intQrml1t.iCl'1 per tl' •• ot tn.. 
rod it 111 .. lIiBple utter to aount a timing llght on the lrJouaillg door 
;~" order to obtld.D t1JdDg _lies on the 151<10 of the film. 

~Jntort.unQt~, it 18 & large and expend vo piece of equipuent 
3Ild DeW ;:o,.,ite are obtaiilable onl,. in ve1'1 .all quct:l.ties. Its 
larger aile ~-'!'t(l Bllkea lead sh1l!1l~ng a IIDr. difficult pI'obleJll. 
C-{lfta~entq, n" 'lev units were pll'OCUl'Gd tor this test and tboBe lIIhich 
n:. aL~ avallA..! e were used beJOnd the ct1stances Where shielding 
V8ft cQil!l1der&i to be na".:'''~17. The use ot tbia camera wu i'urt~er 
restricteci ~.o sta'tiona VMh; ""lantitative info~ticn was desir"d 
tro. the tlla. . 

Horaal.ly the io:!t.cheU eaaera b ·~ttven bT a 115 'VOlt AC-DC motor, 
but 1n order- to COD!JeMG s~ce in tlw ba'{,~~'!'J box, G 24 'VOlt DC lIIDtor 
vas adapted t.o the caer6. tor this test. 

The 16 _ Hif#1 Speed Eutman camera 15 ot the continuous mot:J.on 
t7P'S with a ma:'ma speed ot approJd.mately- 30,00 traect./sec. Image 
IDOti011 co!!pensation is accomplished nth Do rotating JIl.I.me priD. The 
1.l.~~ quality, 1Ib1eh 115 801I1eWbat interior to that of intezmlttEilt 
sotiCti camerae, 18 cODaidsr!ld "iJOI'1' good tor a. cauera ot this type. 
For this o~"!ra.tion, cameras weI. t)perated at & nalld.nal spepA ot 500 
t-n.Bs/sec. 'l'i.....~g marks were .?rouded on this caners by' the 12 cycle 
urker cil-cuit. 

3.4.4 :r...!!ltax 

'!'be 16 ~ Fastax cQII,era is a continuous motte-•• rotating prism 
cIMra a:bd.lar t.l) the High Speod. Eastman camera. F:.r a gi von frame 
rate it gives an e~l!llre rougtll.;r three times Y..rcJat~l' thal" the High 
Speed EalStatan eMera, l:Iut onl7 ai~ the eJCp8ns5 of 1m&ge quality. These 
c_ru 1"8re used wbere ~ tdgh t:ran0 rattl varJ desired and a low level 
or illUll1natiO;ll ava1labla. Timing marks WF.f'e pl'Ovidod b7 a 200 cycle 
CZ'1'stal controlltlld Jll&rker. 

TM A-3 1s a JS JIll ~\Dterm1ttent moti.::!\ cBlllera. loi1ich open-tes 
satisfactorily at speeds up to 3.2 .f.r811.es/flec. It b fitted ft!1.th a 
built-in tim1Dg maricerand vas UB~ in pllLC8 o! t.he GSAi' C8ID"'t"& where 
t1lll1ng _rics were essential. It Vile alec flDplo18d in OI1e case m8re 
pure1.;r pictorial coverage was d.elsireci. 

ThI!I Robot C'.IIII81'& 18 a 35 l1li still camera which can tlJke up to 50 
<Gp08Ures, each 1 in. b7 ). ll"l., on a standard cassette lC'lded ~...th 
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35 _ film. It 111 Gqu1ppecl wi.tb & IIlt<llll8t.1.c fila lIlndins-ahut.tQ" 
cocking dev.i.ce, tllbich ~.11Li.ta, 1d.th tho aid of a ao18lll0id oparated 
.matter, OXPOSlll"8S Up to tt~ rate of Sine. 

Table 3.1 18 a tabulatlJd SWIIIIf,17 of tbe charac:terietic21 of &ll. 
ClIIleras employed on th1ll optf'ation. 

TABL2 3.1 -~ or Caaar& Charact~~~ties 

-,..---

Camsra Sautter Maximum I ?Olf~r T1.1I1ng 
Opening Spe"ld liequirsenta Marka~; 

(F_a/Sec.) I Used 

High ::''peecl 150 - 1700 128 US V Ac-DC 100 CIII: 

Mitehall 35 - Sector 24 V DC 12 cpa 
(Splc1al) -

A-S 3S _ I L'!O" 32 24 V DC 2 cps 
&ctOl" 

GSAP ~- l:r,o I 
~ctor 64 24 V DC Nona 

-
High Speed 20% 3,000 115 V DC 12 cpa 
Eastman 16 Em Priem 

Futu 16 IIIIl (.gf. 10,000 U, V.A.o-DC 200 cpa 
PriUl 

Robot-35 ~ - - 21~ V DC Clock 
(still) 
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CHAPTER 4 

OPERATIO!2 

The magnitude ot ~ project from the drawing bo&"d to the 
operation or the c_eras in the field cau ba8t be realized by bare 
statistics.. On Shot 9 a total of 193 c_~r&8 ot VariOUIiI types were 
operated, ranging in frEDa rates from 2 tl"iila8S/min to 2·500 trames/sec. 
Ii tctal ot 100 separate cmera tcwers were erected to lIOunt these 
Icamaraa, anrJ t"ltlO tull da,,'"'D velt.'1. required m"rely to load the filJll. ~ 
Shot 10 a total ot 94 c_eras 'Ii'ere oper.-ated trom 50 camera towel!'8. A 
SUIDD&r7 ot the eameraa aployed 18 tabu.ated in Table 4.1. 

4 .. 2 PBEFARATIOO 

The mchanical. and electrical. flcpiz:-nts '\fere so designed am 
constructed tha.t thtdr iMtallation and '~eating in the field lNlq~red 
a rdnilllD! amount (if tilDe, toob, end 8q13,I'.-nt. The actual CO:MtruC·· 
tion ot tbe equipmcmt, md the final testing, lfU done before IDClving 

the components froll Las Vegaa to tie field. Tbis action pro""d to te 
tbe best procedure bec..,,, ot the frequent dust stoms 10 the .1".J.eld, 
whicb on aneral occaaione necessitated the COIIplote shutdown nf 
field operations. A Mlar bQlldiDg erected by a project tor otudy at 
20,000 1't tram ground sero was usGd by this project as a WOrkl!tlCJP. 
Without this the field yone would haw been lIIOat dittiC"llt. 

The equipaent cOIIpOnenta, n..u:y, circuit box, ahielding 'Illd 
c_ra, vere installed by specialised. electrical, IIBcbBn1cal, lind 
photographic te81118. Check sheeta lRtre &ade tor each operation cd 
the te_a were required to follow the hJplic1~. These procladures 
vere nece,sarr, aud wolked weU, considering the nWliber of 1rMIi vidual. 
operat..ieas reqd.Nd to oplrate such a large number ot c_eru. 

!n order to worlc on tm higber towel'8 efficient17, apec:l.l.l. 
eqll1~nta were des~oQ and bdU or proClU'Gd coJlllll8rclal.l7. '!'bese 
COD8bted of pick-up trucks upon wich We" fabricated special. plat
fome 10 tt abo.,. the· grouad.. Three ot theae I'!plattorm-load .. rs" vere 
ued. to ser'lice the 110 n. talem. he airplane loaders velte procured 
and .odit1ecl to sQlrnce the 17 it to.era. bae plano loadl'JI'1'J were 
8:ssemtia.ll7 tori!: 1:U't.s v1th a pl_tform buUt over tbe torks.. An 
e1.ectric~ dri'Vtm. cha1n hoistl' which was used tor installing and 
raoYing 300 lb lam aldelds, 'AS .00000ed on a channel beam ,above the 
platton. 
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TABLE 4.1 - Sua&r7 of emeres 1!lIIIpl.op-1 

c-ra Sb:.t 1 Shot 4 Shot. 9 Shot 10 Shot 11 

High Speed 
Mitchell 35 - 4 2 15 12 4 

A-5 35 RIll 0 0 4 0 0 

GSAP 16_ 0 0 162 71 0 

High Speed 
Eutun 16_ 0 0 8 7 0 

Futa.x 16_ 0 0 2 2 0 

Robot 35- 0 0 2 2 0 j Total 4 2 193 94 4 

The _jor1t.;r ot the vehicles were rad!.o ecp1pped which helped to 
speed up operatioDII &Ild al.eo pua1tted rewer spec1&lisad te.... Eacb 
tower was asei8lled an m&G station llUIIber for idsntification JAUP088S 

Md. in all t1eld york tbeso nuaere were used Q re!'erences. (See 
Table B.l.) 

4.4 ~ OPERATIONS 

On coapleticn of the installation ot the camera atationa all 
c_ena vere loaded# and a cOJ.'lplete dJ7 nan waa held. A ellen dr,r 
ND vas not held on tho da.;r ot ,tho io~ d:y run inmauch as there, 
lIO~ nQf; ha ... e beeft time to process the til.ma and a"~ IftJ' MCeSISAl.,. 
repa:1ra or adjustments. 'l'ha c~ .. ra dJ7 nm gave a ebtlCk on t.he 
mechanical and electrical operations, the c.era alJgnMuta, and 80M 
WOl'lllt.tion on expoSUNa. TlIO dlW'l!! If&re allcnd fol.l.odDg tbie dr'7 
l"ID to JUke the necessll\r7 repalrs .m adjua1amtlS ~rOI'e thre c_ru 
uere lc>aded tor the liTe nm. 

Tbroughout the entire optratJ.ofl: all c_eras wei,. coventt bT 
platic bags GIlee they ~re inatall.«.\. It vas neceafl&r7 1"10 l'8i1Oft 
theae plaBtie bags each tilla a c_ra w.s lIOmN. on, loaded or run, 
bltt in 'dew 01' the terrific dust atonL' theae blp provl!ld vellwrth 
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the 9xtra ei'rort. Figure 4.1 shews a camera station covered v1tn a 
plastic bag. 

Fig. 4.1 Camra Station Covered with PlaDtic Bag 

It requirad tvo full chQrs to load aU. the C8D8ras aud install the 
lead shields for Shot 9. When Shot 9 was postponed for 009 dq it WB 
balieved that all the films might bD:Ie 1.0 be replaced inasllllCh lUI tlJe 
81ubient temperatures within the ~raa rose to a JlBwrured UsaF. 
Howver, t!o noticeable effects _1'8 di8(~0V81'8d upon processing. 

For Sbot 10 olil1' we dq vas requi.Ted for the C8.IIII')ra load1.ng 
operatione A3 the bigh temparatmes did Dot brmt any noticeable 
adVt\rse e1'1.'ects 03.\ the films from Shot 9, it ws decided that unless 
there ws a delBY or 5 days or .!aOl'EI, nev f~ W'C'JI11d not be placed in 
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th6 cameras. Thus reloading was not. X"'4quired as Shot 10 was detonated 
a;I scheduled. Figure 4.2 shows an unshielded camera installat.ion. 
The aluminum covers are tor thermal protection as are the goose neck 
connectors • 

~·ig. 4.2 Unshielded Camera Installation 

At. those camera stations 'Where a qu.6Dtitative analYSis ot the 
!f~1ms w'OUld be made, 6. reiol"\.<q'lCe markel" was rareeted in front of the 
camera. These mamers lien of vM"1in8 lsngths of 6 in. steel pipes, 
ava11!lble from salvage, mounted in ~ concrete ba&e. The markers wer~ 
placed within the field of vieW' of 'the camera 8IJ1 gerusl"illy to on~ 
side at the target. The marlc&rs "'Si'e lett unpainted to prevent the 
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_o!re ClJIll!leci by the the mal. radiation from ob::curlng the target. The 
Jllald:era mq ,Ieem to be _overdesigned inMtar as blaat pressures are 
concerned. 

4.6 FILM ~~ 

Reco""r:r of the fUms ~as dona on abot. da,. foll.owing ~hour by 
the 811118 te8JM and e~ipll8Dt used for loading. All films aposed 
during Shot 9 were tree from nuclear radiation fogging, thus proving 
the adequacY' of the lead shields. On Shot 10 some 1.4 1"1lms we" 
toggfld from the nuclear radiation, and in each case tilese films were 
in c:ameraa which were blown awtq from the camera towers b,- tbe blast 
wave. !n aeftral cases th8 cameras were bloltn over l500 ft from their 
original location tdtbout apparent damage except tor the fogging of 
the !1lJu. 

4.7 PBQCE8S[NG AND PR£NTOO 

Processing of all filma except Kaiacbl'CllDe was done bY' m&G at 
taa Vegas. lodachl'Ollla vas processed bJ the Eastmal Kodsk Co. at 
Los Ange~s $ Prints for orig5.nal diBtribut1cu were msde at the 
Con8olid.ated Film Induatr.1.as Laboratories and Cinema. Research Corpore.
tion, both of' H\)~, Calif. Where necees&l7, controlled prints 
were made; tbat i8, cbqes in tbs dmsi. tY' or the film as the illumi
nation frolll. the bomb changed ware co1llJ*lsated for in the printing in 
an effort to bring out the ma.x:1.m1.ml _Cl\ctnt of iatormation possible on 
tbe print. /)onsequ.ent.ly, these prints should not be used for photo
ntetric purposes. Each ti:i.m vas inspected before b\ung print.ed and all 
rootage corttaining dust \1&8 l'So'led. No trames W81:'8 %'8JIIQ'Yed where 8QT 
int.elligence was rl=ibl~ through the duet, no matt~.r haw great the 
int.sit;r of the dust. 
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5.1 G:liJiERAL 

CHAPTERS 

JlESI1LTS 

Considering this rJloje~t from. a phot.ograph1.e st.81.ipoint 0iJly, 
the i-esults were high]:! gratif71ng to all wIlo comriw.t,ed to th& 
1mpleaentation of the photographic plsft. '!'be!1nal judgarmt of tIM 
success or failure, to lIhatever degree 1 of this project 88 a whole 
mwtt be mde at B later t\ate by the varioue prejaob for whom the 
photograph7 vas performed. 'i'hb j,ngaent will CCIIEI Wen the tilmzs 
ba-qo l.lGen an~zed and caapared with oth~~r methods or seientitic 
instl'Wl8ntation. 

5.2 ~tiA OPERA'l'ION 

'1'he breakdo1m of the equiJll1lllnt tallures for var.lous causes is 
blbulated b7 shots in Tables 5.1 ani 5.2. It shOlll.d be noted th!J;t 
te11W"f~8 attributed to fihl j&1llilbg camot be resol"18a into 8D7 pal"
ticu1&l:' cmses. H""ever. in every case where a fila jam oe~~~ tile 
C8D113r&s wre operated 1Iad1ateq on unloading and ~}8rated nol'lll&ll7. 
m caeras operated nomaJ.l.y before the;r were loadd .• 

Prom an electrical am _chalical standpOint, tn, successtul 
operation of tba eiiilD8ras on Shot 9 If&8 99 pe r cent while on Shot 10 
it 'wIU 96 P'lr c&nt. 11' the towel'S _ich _1'8 de8tro13d on Shot 10 
"'~re counted. as c&IIlera f&ilur:;; t.Qc,n thia latter t1gu:~ 1IOuld be 
reduced to 76 per cent. FrOll 1:.he author's vievpoint~.be88 figures 
are JU)st gratif1ing. cd just1ty all the extra eftorl. by all concBmed 
to insure the SUC"!e88 ot th1~ projecta 

C.era towers installed close-in on &.1ot 10 WBN blow. dOllll end 
in matlT casus the csmeras were blolll con& derabl~ ~at.ances. These 
c .... ~.u wert! 8UbjtJcted to high g8llllla racl:la'd.on when tbey vere b101ll%l 
i\'..,e ot tbetr 1eac!\ shiel.d8 and all :t11.J115 8lIpOsed in this area vere 80 
badl7 foggeeL b7 this radi~t1on that they wre considel"&d .,rlhless 
:and were no1. printed.. In eddi tiOD i;V8Q v.Lthou.t the r:9diation these 
fibas would bave be6n useless beCa1se of '\iIw earl;y tol~r destruc'l;ion. 

5.) f}!?'lOORAPHIC HAZJUI)S 

5.).1 !2!!1! 

Tbe wst problem on thb project pr1>ved t.o be e'Yt'lll lIft)Ml8 tllan 
vea originally anticipated aim. the nOJ:1lDlly hard wrf8Ce ot the dry 
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-
ca.er.. D«ta C ... ra Failures I Town I Total 
Tr~ THo MeciiTl ElecO( Fila !Harkers . Ualged I Rsd3 Failnra -- s 

Y.d.tcbell 15 0 0 0 0 0 0 0 _._-- -
I Eastman 8 0 0 0 0 0 0 0 --

Futa: 2 0 0 0 ~) 
I. 0 0 2 

A~5 t+ I 0 0 0 0 0 0 0 
,-

G8.\P 16;! 0 0 2 0 0 0 2 

PoC)bot, 2 0 0 0 0 0 0 0 

Tot~L 193 0 C 2 2 0 0 4 . I 

1 Milch - Mtachanical Fallure or C81118l·a. 

2 Fa.ec - Fn.UuN ot station electrical. circuit. 
:3 Had - Film not us&bh because ot radiation fogging. 

TABLE 5.2 - Breakdovn of EquiJlllent Fallure - Shot 10 
"--. 

l" .... ;e-. D ,t.a I Cllllllltra Fld 1u_. Towers Total. 
'J.'l'pe No Mach-'- Eler i Fila Mariten Danaged R&d3 Failure 

M1i"chill 12 0 0 2 1 0 0 3 

East ..... 7 0 0 0 0 0 0 0 

Ji'ata: 2 0 0 () 0 0 0 0 

A-5 - - - , - - - - -
GSAP 71 0 0 0 0 10 14 14 

Robot 2 1 0 0 0 0 0 1 

Total. 94 1 0 2 1 10 " I 1.8 ...... . ( 
,----"--~ .... ~. -

1 Heel! - Mecb":r!.~ea.l :~"'.i.t:e '.'! c8lDlSn. 
2 m~e - Fallure of at ... t.im:;; electrical circuit. 
:3 Ra.ci - Film not uaabls because oX radiation fagV,.ng. 
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l.akrJ bed \I.."U chumad. to an 8%tr.e_q fiM poIh.""'\er a:.; ~o a\D1 _Mole_ 
uxl so lII1Ch be&V)' equipmlt. :m addition tbI 8,lYsa lI&8 driei' !!t tM 
t~1U of tba t-9st thin voul.d nOJ'llal.q be exptl.:t;ed" becauae there 1IU 
pra.cticell.,. DO raiDtall tor the two aDd a half Jarth period p-ior to 
the testlll.. In tho. CD'8aa where thB lake bad vas not. 80 badq cut up 
tm bast ~'totograpby was obtaiDed as far as the dust bazal'd was con
cerned. Tbe Project 8.1 a1.rcrart &reau are good examples. In meat otber 
cac.ea tba JlBasures t..wn to cOlllbat dust proved wry sat1Jsfaetorl. Tba 
sULbllization program contributed 1JIIIIIaasurab~ to tb.a success of the 
photosraphic pl"ogrq. Thosa projects vh1ch uaI'e intel'8sted in the 
tbural. effects cm:q, obtained mcst satisfactory results, while 1;boae 
projects vho8e prilIIa.ry int.:rest vas during the blaEIt piasa obtaillsd, 
in JIIOBt CU8B, quite good results before the dust l)bBcured tba entire 
fi0M ot mv of the camara. In addition, there is no question l:ut 
tiBt tbe concept of elevated ~IUIIeJras on stabillzed areas 'W8.S proveD .. 

, 
5.3.2 !be1'1A~ation 

The e!fects of th.,l'IIlaJ. radiation were anticipated and geoeral.l7 
torestalled insOfar aa the OMara mvers wel".1 concerned. Hot tmougb 
_pb''Jia vas placed ~ the projects on preventing the object beiDg 
photographed. tram saoldng on exposure t.o the tbarmal radiatiUl. Knch 
1nfonutiOil was lC*t troa this hazard. This obscured target.s in 80 •• 
\':&ses to a greater degree than the dust. 

J 5.'.) Nuclear Radiation 

Mucle&r radiatiOll caused DC) loss or data on tb.6 filJu ap<)sed 
during Shot 9. In isolated casltS there vas inlligniticant togging of 
tbe film. However, the plOtective measures ta.'cen vere entirely 
saU sfact.ory and completely adequa t8. 

On Shot 10 t.ilere were 14 t1lm8 ruined from nuclear radiatiClO. 
In each ease thel lesd. shields '''';l'e separated trail the ~8Iiler'" tdlen the 
to'lien -were blOttn ovor b7 the blast vave. Theae filma lIere rIO baID.;r 
togged that. t~ were de~tro,-ed am Dot printod. In addition even 
vi1;hGut;. the ~ tion, tbes.q f."1.lma would 18'9'9 been useless because of 
thEl early tOW:tr c'l.estruc tion .. 

5.3.4 ~ 

On Shot 9 there uen no dUf1CJlltie.:J encountered at.tributable to 
the blast wave. b C8IIIerl/i t.mter-a proved exceedingly rigid and in 
cu"s wbere there vas a lII1'.all 8Ilount of tower JaOVeJIIInt, only a barely 
pttn:eptible blurring of ttle !mat'" at 64 tr ..... /sec i!5 noticeable, and 
then only for two or thrrl8 frades. 

The blaet wave f'rca Shot leI deatro1"d ill C8'lll)ra towers liitld.D 
about a ha] .. t mile of gl"('l1lnd zero despite tJJa :t~ that t.owers ibIId 
bet!n. tested previous~ :at the pre8:lUrtts enclOuntered on Shot 10. The 
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~ct p=ik ove!"Pl'8SIAil'GIlJ apl"eosed in psi are meaningl.!8ss in the case 
\it Sho,t; 10, apparentJ.;y lbecS1se of the nawre or the bl.ast w.we 
phtmcaenco. 'l'b18 intoi'lut:1on is offered ldthout CODmrmt em the 
reader ia referred to the reports of th e Technical Direc~or and 
Progr&llll. 1 for an anal;ysis. of the blast. wave from thi" shot. 

Eltposures in general wero quite good. How8Ve!"~ tha Kodachroll1e 
film., u was expected, did not have sufficient lat:i tude to allow for 
Ramal. errol'S in comput.""ng elqlOsures end the rapidl;y changing ill'uml.
nation. Thus. so., of the .films were rather poorl;y exposed fur 
COl'!'eet color balance though perfectly usable. 

5.4 PIC'l'ORE QUALl!! 

The qualit;r of t.~.. pictures obtained was general.l;r excellent, 
811d in the eases of ~1& GSJP am High Speed Eastman cameras, out-
81~andlng for tb.<lIJe t,pul ~ c_eras. It was feared that severe 
sc:ratcblng !II1.gbt be 8D!'\ouatt}red due to tba exceedingl;y dusty working 
C()nd1tiona, but 8Cratddrt:g lfU not excessive even tor those cameras 
rllDlliDg at relativel.7 bip spoed5. The quality of the tlictures taken 
T4th GSAP caaeru was actually outt1t.anding md justified the tedious 
work ~ich vas up_ed on the lens bench with these cameras 0 
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CIfAPl'ER 6 

Support for the ~neraJ. conChUiio1ls relating to the technical photog
ra~ foI' this OIm'atioD is contained in the IlID..1n brAY' of this report, aDd 
on the films wbj,ch have been delherell to the various agencies associated 
wi th UPSHOl'~l\N(]rHOLE. 

It 1s concluded that: 
1. Zero tim tacbnical pbcltography of the effects of the blast 

pbanOlOODon Bnt.!. the thermal radil!Lti on on tas,t objects is feasible. 
2. Zero, ti..'"IEJ tsclmica1 photography of' t~ blast wave and shock front 

is an excelJlmt form of scienUfic instrumentatiun, plU"tiC1J.larly in the 
case of a In'rger than no:nina1 sized nuclear we8po.o.. 

J. The methodfl, equipoents and cireuitry dew loped for this project 
operated vert satisfactorily, and the mech/!\nical and electrical failures 
wre a minitllUlI1. 

6.2 RECOl«:rmATlOOS 

It is recoJll1l9nded that on future operations of this nature: 
1. TlE photographic pl,flnning bel started at an early date, and that 

the project requirolllents be serel3ned thoroughly to eliminate photograpb;y 
prrely of a non-technical docUDlfmtra-y nat\'\l'e in a technical photograpby 
project. 

2. The USE) of mthods, equipilJ3nts and circuitl';y developed for this 
operation b& considered. 

J. A "cauera line" be e;;lt.ablished, tlat stabilization be provided 
in a continuous strip along this line, and. that all photogl'apby be 
accompUshed on this stabilized "canera line." 

J 4. Both C8ll1Bra and ca.'lera tu'get be elevated wherever possible to 
get above the inherent dust. 

5. Wherever possible all canera targots, gtXy' vires and other 
combustible materials have all tba paint, dirt, and grease removed to 
pr8'1"'Cllt. thermal smoking. If targets lIIUSt be painted_ a fire-resistant 
paint should be used. 

I 6. Photogrspby should not be attempted at a distance closer than 
approximately 2500 ft fro1ll grOUllCi ze:'o for a nominal nuclear det.onatiol:l 
unless the ini'or¥tion requirecl is so important B3 to warrant t.be tre-
mendously in:.:reased effort end e~tpanse necessary. 

J 7. Color film be used vith caution because of Us very poor 
latitude to varying illumination. ' 
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APPENDIX A 

[I..Y! DATA SHEETS 

'lb. intention of Appendix A is to list and explain the symbols, 
ftUllber1Dg SJ'BWm aad abbreviations cont.a1n1id in the film data sheets 
aDd skDtchD~ which art\ inserted throughout this report.. 

A.2 CAKBRAS 

.A..2.l TYpes Used 

Th.e c.,\ID&ru which were u~ed on thi=s project are identiti8d &.8 
follows: 

E - 16 JIrJIl High-Speed Eaatm8:l CBlMira. 

MIl - 35 lDIl High-Speed Mitchell CaMra. 

A-5 - 3S lDIl Standard U. S. Air Force 1.-5 Camera. 

F - 16 l1li. High-SPeed F&stu Camera. 

R - 35 1l1li Robot Camera. 

G - 16 JIll Gun Sight Abd.ng Point Camera.. 

The m&G serial. number of a par'liicular camera follows thq camer.-&. 
51mbol given above. Thua MH-l6 signifies 8. 35 Jill High Spe~ ItLtch011 
camera whose sorial. nwaber is 16. 

A.2.2 Vertical. Angle 

The vertical angle ia the angle of depression (or elevation) of 
the optical. axis of the camera with reference to the h.,Azontal. Thb 
aql.e 1,; ="I.u'ate to m.thin plus or JD:1nue 0.5 degre68. 

!.2.) F~/Second 

The r,... rate ~m8 detel!ll1ned fl'OJH the shock arrival. time at e!I.Ch 
project station (or I'll same instances the camera station)" It is 
SUIP.ted tbat weN 8n7 wtUSUal speods are given the project chetek 
th"s8 r&sults as in '10lIl8 cue. the exact prgject location was not 
]mown. 
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1.3 moo:uRlERS 
Two t1Pes of timing !il8.rk gener~t()!'8 lfe~ used on this test to 

place tiidng marks on film. 

A.,3.1 100 and 200 CzclesiSec Harkers 

The8~ are crystal controlled markers furnishing an el"ctronic~ 
amplified si~JL1. They place a sharp mark on a strip ot tilm with an 
&t::CUrRCY 11ml.ted only by the nutter of the film 8.8 it rides past tb., 
II1lU'ker head in the C&:!\f!r&. In general~ this accuracY' is greater than 
that to which t.he tilm C~.!·l be read dimensionally. 

ThesEt markers 1oIOuld ha~~ been used in evel'7 case except tha.t 
their s1ze, coat, and requireJllelit. for AC power precluded their use at 
most camera sta.tions. 

Th,.~,!! ~ 24 wit DC markers consisting of a small governed IIIOtor 
driving a cam lfbieh breaks a circuit containing an automobile spark 
coil.. These ms,1"kers generate a marke!'!' trequsnc;y that is approximately 
12 cycles/sec bit 18 al1glR;iy dUterent tor oach one. Therefore, eAch 
urker vu indi v.l.dual..ly calibrated and its average frequency marked OIl 
it. 'Thase frequencies 'Were found to range tI'Olll 1l.50 to 1l.95 cyelu/ 
&ec. The cal1bra'liiona are shown on tbe !ilm data abaete and are accu
rate to: 0.25 pelr cent. 

It bas bean found that sbort. time intel-vala are recol'1ed with 
les8 &c.c:urac1t.hmn longer periods. Time meuuNlD8nts made from the 
timing marks have been tcund to have the following accuracies: 

Ho .. of &iccessive Periods Accuracy 

1 + 2.5~ 

2 ± 1.S~ 
3 ± 0.8% 

6 t 0,,1$ 

9 t 0.3% 

12 or)BOre ± O.~5% 
r. aaIIIpl.f.I~ marker Serial No. g hu a nominal frequency of 11.7.3 

cJOlMl/tittC. TherotOlL"8: 

One pe~"iod :t 1l~7.3 (1 = 0.(25) • 0.0853 t 0.002l3 sec. 
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In same cases these markers make 8. naries of marks a closely 
spaced, on the tilm. This Is a narmal. phenomenon due to the unsur
pulsed spark discharge and introduces no additional error. Care JW8t 

be t.eken though t.o read from the first mark in one series to the first 
Ul'k in t.he next.. 

A.I. !m! 

A.I..1 ~~ 

The various emulsions referred to throughout this report are as 
tellon: 

MF - Special Ordtlr Ea .. man Kodak f1Jm (Type 916 Emuls.1on),. 
Also sanetimes errt)n~"\i.sl;r re!on'8d to &) "Microi"ilfl." 

KC - Eastman Kodachrome - Daylight l'ype. 

HI - Eastman Backgl"Ound X. 

A.I..2 Numbe" 

The film number refers to the part.icular film for each cClIIlera and 
must be used whene'rer additional prints are desired. 

A.5 FILTERe 

ND-l reters to a neutral density filter (nat spectral. rt,sponse) 
having an optical density of I or a transmission of 0.1. The symbol 
W-12 refers to a Wratten 12 or minus blu9 filter, and K-2 rt;!ers to a. 
Kodak yellow rilter. 

A.6 'l~ 

The nan:inal. height which t.he cameras were 1II0Wlted. above the ground 
is shown in this report. as tower height. This distance is accurate to 
within plua or minuB (;, in. 

A.7 ~, 

A.7.1 Dbtribllt10n 

Nine prints were made from each, original negati va and thee'f 
prints were distributed as follows: 

2 Prints - Chief, t.FSl\1p, W88hington~ D. C. 

2 Prints - DWET, Albuquerque. Nell Mexico 
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1 Pr.1nt - Inte"sted Project 

1 Print. - LASt, Los AlIImOS, ~lc'A Mexico 

i P:1.nt -!Xl&:C, BoatOi'!; i'.:.asuchusetts 

2 Prints - IDt.G, 1As V@gaa, NGvada 

One cl thtl tIro prints retained by m&G in U!LS Vegas 18 the fine 
gra1r\. pod t1 YO of thi> ()rieinal n'agat1 ve fl'Cl'lll which add:;' tional prints 
~ be made it nf)c.eSS8J:'Y. 'Fha original ti~gGthe will eventually be 
tiled !.t Ltxlkout MOWltU1n Ls.bor&t~)),7. 

A.7.2 ~dentificat~on 

The lee.df1l:r or all releue prints ident1t1e~ the VlI.l'ioua film:! 
accoTding to t,m classified code .. of the pe.rtimWn- shot. Tb8 
conelatiot al tb1s csode DU!II v1th tlB .hat lImIbI.r 1s g1VSD below: 

Shot Ng f19s16 H ... ~ 

1 ~ 

4- DIXtE 

9 ENCORE 

11. GR.\B!.E 

U CLIMAX 

A.S PHOTOGRAPHIC STA~10N DESIGNATI:Q! 

The relationship bEltwea the VariOU5 project. D~1;'I1 _ t!:"~ 

m&G camera station desilgnations is shmm in Table 1.1 .. 

~'Jf.~-.' ~~.~ .Jt· '~"hJlrl~ 



Pll'IOject 
No. 

1.2 

3.19 

3.21 

TABLE 1..1 - DellignaMon of Photographic station 

Pbotograpi..1.C; OeBignation ~ 
Ag~cy Short Title I 

--

NOL 

w.IDe "Panels" 

BuDocks 

USDA 

BRI. "Vehicles" 
~ _______ ~ ______ " ___ ~ __ ~r __________ ' ______ ~~' ________ ~1 

3.22 ElilJL "Bridge" 9.7_ 

3.26.1 9.8 

3.26.2 QMC "POL" 
r---------r--------------+--------------.------~----------~ 

).27 MC "Tents" 9.16 

3.29 FeDA "Structures II 9.10 

801 WADC "Structures" 9.11 
~---------+---------------T---------------------~--------.----

8.4 . CWS "Smoke" 9.12 

e /' ., QMC 

I 
9.13 

~-a-l1---...;I----U-SD-A-· ··-·-+------n-H-ou-s-e-~-.:i--------I;~---9-14------I1 

9:1 AF&fl> -+----II-Tr-&i.nin---g-F-llm-II-+-~:15 I 
---------+----------+-----------------4-'---

9.7 .AFSWP "Stabilization" 9.17 

The above table illustrates the basis of the EG&O photo station 
designatio" qsf~em. All photo stations are indicated by the number 9, 
follO?m by a p'~riod. The number following the period icientifies t.he 
project. The individual sta.tions for a projeet are identified by 
lover case letters j with the station closest to ground zoro gsneraliy 
being station "a" and 80 fort.h. 
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APPENDII B 

SHOT 9 CAMERA STATION§ 

Th~ photographic plan as impl6lllented OJ! Shot 9 is set torth in 
this appendix. Preceding this plan is a 8U111118r1 of the ca.raa 
giving in det8il t.he various camera parameters which mq t:4 uasetul t<l 
lndi vidual project personnel for a dftt&Uod Bi'lal.vais of theil' fillll. 

B.2 ~ 

Preceding the camera layout sketches is a short l'(9SUM ot the 
photographic coverage of the project. 

The project resume is dividl!ld into four sections, namely, purpoae, 
scope, treatment, and coment., This re8UDle should be digest~ by the 
reader before maldng any analysis or the project photograpbJ'. In 
addition, SElJT unusual eVet).ts which were noticed by the authors are 
!"ecorded U COlllli.lsnts ~ . 
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~ject~ 

1.2 
1.2 
1.2 
1 .. 2 
1.2 

1.2 
1.2 
1.2 

~ 
1.2 

1.2 
1.2 
3.5. 
3.5& 
3.5b 

3.5b 
3.5aa 
3.5-
3.5))& 
3.5b& 

3.5l:c 
).5bc 
3.l.6a 
3.16& 
3.1.6& 

3.16& 
3.16b 
3.16b 
3.19 
3.1.9 

3~1.9 
3.19 
3.1.9 
3.1.9 
3.19 

'fABLE B.1 - Shot 9 ea.ra Data 

!DIG 
St. •• 

9.h 
9.la 
9.lb 
9.lb 
9.lb 

9.le 
9.le 
9.ld 
9.1e 
9.U 

9.11 
9 .. lt 
9.21 
9.21 
9.2b 

9 .. 2b 
9.21 
9.2t 
9.2e 
9.2e 

9.2. 
9.2. 
9.4& 
9.:.& 
9.4b 

9.4b 
9.4c 
9.4tJ 
9.5b 
9.5c 

9.5d 
. ~J.5e 

9.5e 
9.1.5. 
9.15& 

ea..ra Data 

~ Focull Aport.UN 
It 10 (rt) (t-stop) 

F,..7 lDt 11.0 
B-1? hat 4.0 
111-15 :mt 11.0 
JlH..16 lDf' 5.6 
191-4 lDf 5.6 

JlH-ll lDft 2.7 
MH-17 mt 2.7 
MB-8 Ird 2.3 
HH-14 I.Dt 2.7 
HH-19 lDt 2.8 

MH-15 lDf 8 .. 0 
MH-24 Int 8.0 
0..12 ID1' 2.5 
G-16 ln1 2.5 
0-178 Int 2.5 

0-15 Int 2.5 
0..1'10 Int 2.5 
0-185 Int 2.5 
0-159 hat 2.5 
0..160 L.n.f 2.5 

G-162 Int 2.5 
G-l64 Int 205 
r-s 18 200 
G-l 18 2.5 
F-15 18 2.0 

G-2 18 2.5 
G-4 ~o 5.6 
G-26 10 8.0 
MB-7 Int 2.3 
HB-3 :tnt 2.3 

MH-13 Int ~.3 
H11-2l Int 2,,3 
MH-22 Int 2e3 
A-3 75 4 .• 0 
A-10 75 2.3 
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SecoDd 

537 
W-
102 
98 
9'1 

100 
96 

103 
1.08 
102 

98 
~ 
60 
64 
65 

62 
67 
64 
6S 
59 

63 
67 

2500 
61 

2500 

59 
65 
65 
8? 
91~ 

2'1 
to 
'96 
33 
30 

, 1 r ; 
." 

. 
=:=::1 
.,_9-

!'UtAI' --
lID W <.> 
- - Uo9. - - Uo93 - 12 100 
- - 100 - 12 100 

- 12 11.60 - 12 11.6~ - 12 11.52 - 12 1.00 
- 12 100 

- I 12 100 
1 12 100 - - -- - -- - -
- - -.- - -- - -'. - -- - -
- "" -- - -- - 200 - - -- - 200 

- - -- - -,. - -.. - 11.l,O - - 11.75 

- ~ 11.68 - ~ 1l.'15 - - 11.7.3 - - -- - -



'l'ABLE B.l (Continued) 

c.era Data 
Pro3ect Me. maG 

sta. ~ FccQ Apert.ure Fr .. _/ FUter Harker 
&fNo (Ft) (t-stop) SecoDcl ltD W (cpe) 

-3,,20 9.3d G-18 lnt ).S 65 - - -
3,.20 1~.3d 0-22 Int .3.S 64 - - -,.21e '9.6a. Q..2CJ Inf ll.O 63 - - -3.21e 1~.6a 0-l.3 lnt 5.6 62 - - -3.211 1.~.6b G-~Il Int 8.0 61 - - --. 
3-.2U ~}.6b 

I 
0-14 :tnt 4.0 63 - - -

3.~ ~1.6c G-33 :mr 2.S 65 - - -
3.2lk 9.6c 0-17 Int 2.S 67 - - -
3.2J-~ 9.6d G·~34 Int 2.S 62 - - -
3.2la 9.U G-75 Inf 2.5 62 - - -
3.22b 9~711 G-122 Inf 2 .. 8 33 - - -
3.Z"~ 9 .. 7& ' 0..101 Inf 2.S 32 - - -
3.~ 9.7b A-26 75 4.0 24 - - 1.94 
3.22b 9,,"(b 1-16 75 2.3 24 - - 1.96 
3.~ 9.1.~~ G-121 45 5.6 6S - - -
3 .. :<'.l.;d 9.1.5c 0-124 45 2.5 6S - - -~3.26.laa 9.8b 0-1.71 48 8.0 60 - ~ -3.26.1.&& 9.8h G-46 Int 4.0 63 - ~ •. 
3.26,.lac 9.88 0-1S2 SO 5.6 6S - - e. 

3.26 .. 1ac 9.S. 0-30 Int 2.5 63 - - .. 
,.~\6.l.af 9.8b G-1l6 54 ll.O 64 - - -3.2IS.laf 9.8b G-lS) Int 2.5 63 - .. -3.26,.1I.j 9.81 0..176 Inf 8.0 63 - - -3.26.1.&j 9.61 G-48 In! 4.0 62 - - -3 .. .26.l.al 9.8t G-98 SO 5.6 63 .. - -:-----. 
3.26.:'.Il 9.8t G-25 In! 2.5 61 .. - -3.26.1.1 9.8& G-'18 52 u.o 60 .. - -
3.~6.l,.)a 9.8& o-:¥l tnt 2.S 64 .. - -3.26.lm 9.8j 0-49 In! 2.5 64 - I. -3...26.laa 9.8j o..SO Inf 2.5 6S - .. -
30 26.1&'1' 9 ... &k O-S2 Int 2.5 65 - ~ -3.26.1&'1' 9.8k o..SS lD.t 2.~ 1-.1lO - - -l.2EI.lax 9.8g G-4S Ird' 3.5 58 - - -1.26.lax 9.88 1G-45 lnt 2 .. 5 63 .. .. -3 .. 26,.1q 9.&1 0-39 lnt ll.O 66 - - -
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'fABlE 8.1 (CoBt1nue4) 

Ca.era Data 
Project .0 maG 

Sta. 'lj'pe Focus Ap!rt-ure F'1' .... / Filter Maritel 
& 1IC1 (Ft.) (f-stop) SeCODd 10) W (cpe) 

3.26.,.. 9.84 G-39 lot 2.5 65 - - -
~.26.las. 9.Sc Q...1.82 lDt 11.0 61 - - -
3.26.lass 9.Sc 0-)6 lDt 2.5 66 u - -
3.26.ll~ 9s8ft G-6l 33 8.0 61 - - -
3 .. 26.lb\' 9.8D G-62 33 5.6 63 - - -
3.26 .. lbc 9.80 G-89 52 8.0 11* - - -·3.26.1be 9.80 G-Tl 52 5.6 6S - - -3.26.lbd 9.S. O-S .. 60 2.5 60 - - -3.26.lbcl 9.&1 G-S7 58 2.5 sa - - -
3.26.1~ 9.81 G-4.7 36 2.5 61 - - -
3.26.1bfJ 9.S1 G-53 36 2.S 65 - - -3.26.2dJp,2 9.9~ G-64 35 5.6 32 - - -
3.26.2da-2 9.9!. G-66 35 2.5 34 - - -
3.26.2.db-.2 9.ge G-S4. 35 n.o 31 - - -,.26.2db-2 9.ge G-85 35 8.0 32 - - -
3.,26.2dc-2 9.91 0-95 35 8~O 32 - - ~ 

3 .26 .2.dc-.2 9.91 0-96 35 5.6 32 - - -
3.26.2da...3 9.9b G-72 40 5.6 31 - - -
3.26.2da-3 9.9b G-73 40 2.) '1 - - -3.26.2db-3 9.9l G-86 If£) n.o 32 - - -
.3 .26.2db,,·3 9.91 G-87 40 5.(, 31 - - -
.3.26 .. 2de· • .3 9.9j G-9'9 40 8.0 31 - - -
)~.26 .. 2d.c:-3 9.9j 0-108 40 4eO 31 - - -
3.26.211 ... 7 9.9c G-74 32 5.6 33 - - -
3.26.211 .... 7 9.90 o..?6 32 2.) 3.3 - - -
,.26.2db-? 9.9g G-88 32 11.0 32 - - -
3.26.2db-7 9 •. 9g 0..91 32 8.0 .31 - - -
3.26.2dc-';' 9.9k G-103 32 8.0 33 - .. -
3.26.2d~-7 9.9k G-104 32 5.6 31 - - -
3.26.2tfa...9 9.9d G-81 2, 5.6 32 - - --
3.2602<1a-9 9.9d. G-B3 2:3 2 .. 5 32 - - -3.26.2db-C) 9.91.1 G-92 Z3 11.0 32 - - -
.3.26.2dboo9 9.9h G-93 2.3 5 .. 6 32 ,- - -
3.26.2dc-9 9.91 G-105 2:~. 8.0 33 - - -,.26.2clc .. 9 9.91 G-106 2'3 4.0 31 - - -
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TABLE B.l (Cmtinued) 

C8!Ilera DatIL 
Project No m&G 

Sta. 'i'Jpe Focus Aperture Frmas/ Filter Karlcer 
& No (rt) (t-stop) Second NO Vl (cps) 

3,26 .. 3 9.31 G-21 In!' 4..0 64 - - -
3.26.3 9.31 G-24 In! 2.5 64 - - -
3.:na 9.16a G-125 In! 5.6 68 - - -
3.27a 9.16a G-16'7 In! 4..0 67 - - -
).2?b 9.16b G-161 Inf' 4 .. 0 6) - - -
).27b 9.16b G-165 Int 4.0 61 - - -
3.rl7c 9.16c G-179 Inr 4.0 65 - - -
).2:/c 9.16: G-180 In! 4.0 65 - - -
3.29a 9.10k C-128 ' In! 2.5 66 - - -
3.29a 9.10lc G-129 lnf 2.5 64 - - -
3.2«)a 9.101 0..131 In! Z.5 63 - - -
).29a 9.101 G-134 In! 2.5 58 - - -
3.29- 9.1011l G-]JS In! 2~5 - - - -
3.29& 9.10. 0..136 Int 2.5 60 - - -
3.29a 9.l!kl G-137 4 Int 2.5 58 - - -
3.29a 9.100 G-139 In! 2 .. 5 62 :1 - -
3.29a 9.100 G-l4l In! 4.0 67 - -
3.29a 9.100 G-143 In! 4.0 69 ~ , - -
3.29a 9.l.Op G-14~ In! 4.0 64 - - -
3~29a 9.1Op G-147 In! 4.0 61 - - -
3.29& 9,,1Cq G-148 lilt 4.0 62 - - -
3.29a I 9.1ilq G-149 :rnr 4.0 64 - - ~ 

3.29& 9.1Or G-151 Int 4.0 65 - - -
3.29b 9.108 G-154 Inf' 2.5 57 - - -
3.29b 9.10s G-155 lnt 2.5 64 - - -
3.29b 9.1Ot G-156 Inr 2.5 63 - - -
3.29b 9.1Ot G-140 In! 2.5 U2 - - -
3.29c 9.10& G-51 In! 2.5 62 - .. -
3.29<: 9.10a G-56 Inf 2.5 60 - Q' -
3.29c C).lOb G-59 Inf 2.5 61 - - -,-
3.29c 9.1Ob G-60 In! 2.5 61 

, - -i -
3.29c ~.l<kl G-63 Int 2.5 62 ~ - -
3.29c 9.1Oc G-65 In! l.S 62 - - -
3.29c 9.101:1 G-102 In! 205 58 - - -3.29c 9.1Od. G-97 ln1' 2.5 59 - - -
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Pro jeot 10 mIG 
sta. 

3~29c 9.10. 
3 .. 29c 9 .. lOe 
3.29c 9.lOt 
3.29c 9.lot 
3.2ge C).lOg 

3.29c C).lOg 
3.29c 9.lOb 
).29c 9.lOb 
).2911 9.101 
).29d 9.101 

) .. 29d 9~lOj 
3.29d 9.10j 
8 .. 113 90llt 
S.lB 9.llf 
S.ll! 9.llg 

S.l.B 9.1lg 
8.l.B 9.11h 
S.lS 9.1lh 
8.lL 9.11a 
S.lL 9.11a 

S.lL 9.11b 
a.1M 9.11c 
S.1M 9.11c 
8.1M 9.11d 
S.u 9.11e 

8.Sa 9.13a 
8~5~ 9.13a 
S.Se 9.13c 
S.Se 9.13c 
8 .. 5Q 9.l3d -
8.5d 9.134 
8.Ua 9.14& 
S.lla 9.l4a 
S.lla 9.l4b 
S.lla 9.14b 

TABLE B.l (Cont:f.nuetl) 

C .. ra Data 

!ype F~U8 ~rtu.re Fr8IMtJ/ 
&10 (rt) (f-stop) Second 

G-82 In! 4.0 66 
G-94 In! 4.0 67 
G-1lO Inr 4.0 65 
G-lll In! 4.0 6S 
G-ll2 lnt 4.0 sa -
G-114 In! 4.0 61 
G-1l5 Inr 4.0 64 
G-1l7 Int ~.O 64 
G-ll8 Inr 2.5 65 
G-1l9 In! 2.5 64-

G-123 Inr 2.5 6) 
G-126 In! 2.5 62 
E-2 17 2.8 606 
G-130 17 5.6 64 
E-14 12 5.6 531 

G-]J8 12 5 .. 6 63 
E-19 17 I 2.8 56) 
0-146 17 Gn /.:) g.v 

I G-67 In!' 5.6 65 
G-70 Inf 5.6 49 

E-4 25 1.9 444 
G-181 45 5.6 64 
G-120 45 5.6 61 
E-2l 25 2.8 578 
E-15 25 2.8 478 

G-42 32 8.0 69 
G-5S 32 4.0 62 
G-71 )2 8.0 56 
G-1(';Q 32 4.0 55 
(;'l,42 32 5.6 66 

G-144 32 2.5 69 
0..157 In! 16.0 17 
0..5 In! 11.0 17 
G-lZI tnt ll.O 16 
G-6 !at 11.0 16 
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Filter lra.rker 
111) w (cpa) 

- - -- - -- - -- - -- - -
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=--0 -- Caaera Data 
jProject Ho lUG 

FNMl8/T;; It.er st ... T:1Pe Pocue Aperture Harker 
at No (Pt) (t-Stop) &com. HI) W (cpe) 

~ .. -S.n.... 9.140 G-174 23 I 4.,0 ~>4 ... - -!s.lla 9.l45 0.10 23 I 4.0 6.'~ -. - -
S.ll.b 9.14c 0.7 Int 11.0 16 - - a 

8.Ub 9.l4c G-U :tnt ll.O 16 - - -
8.Ub 9.l.4d G-166 Inf ll.O 17 - - -
8 .. 11b 9.l4d G-9 IDt u.o 16 - - -
9.lG 9.15. G-W7 43 s.o 64 - - -
9.lG 9.1S& 0.133 43 4.0 66 - - -
9,,7. ~ G-l6? 

32 5.6 64 1 - -
9,.7- 9.17a G..1&8 32 5.6 71 - - -. . 
9.'1b 9.1'1b G-169 32 5.6 64 1 - -
9.7b 9.17b 0.172 32 5.6 ~ - - -
9 .. 7c 9 .. 170 G-1'73 32 n.o 65 - - -
9 .. 7c 9.11c G-11S I 32 2.5 67 - - -
9.74 9.17d G-171 32 n.o 64 - - -

-~ 

9.7d 9.17<1 G-184 32 2.5 67 - - --

""l.U"" 
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Project 1.2 

Purpose: To determine the time of arri ... ~ ctthe shock front b;y 
pho~g!"aph!ng it against. a background of vertical ro,eket 
(8mOke) trails. 'to photc;,graph the shock front as it 
moves along the blast line, showing the path of the 
triple point and. other b1aat ~f!ects phenomenon. '1'0 
photograph the !Ihock front over tile smoke lqer. 

Scope: Quantitative ini'onaation vas requested by this project, 
Conaequentl1', lllrge frame, high resQ1ution cameras were 
used in all casels except where higher frame rates were 
desired. 

Treatment: C8Jrler8S were set a considerable distance frcm. the area 
being phrJt"graphed, and, where datul vas deSired, long 
focal lsngi,h lenses were used. 'l'his llf8s to awid too 
6Xp811Se aul dittieulty of constructing camera stations 
nearer to ~~d zero. Timing marks were put on all 
ru.s. Thel' rocket. photography was attempted on Shots 
1, 4, 9", lei, and 11. The 8hock front photography waa 
att-.pted on Sbots 9 and 10. 

eaa.ntl!J: A shock fr.clllt -.q be seen onl.y by the effect it produces. 
That .rrect which enables ODe to photogr.aph a shoclt 
front in air is the refraction of light passing through 
the front. 'l'his refl"action is caused by the gl'\,ater 
density of 'lIhe air at the front than the air aro,~d it. 
Rocket trails, by pro'\riding a continuous vertlcal dis
continuity, served to increase the vi3ibility of. '~his 
effect. Where the ShOl!k front is ell:ceed1ngly stl"o.ng, it 
can be photographed without this backgroun:!, and 1n fact, 
the success ot the photl')graphy was rou~ proportional 
to the yield of the shots. '!'he lenses on flome cl.UIl8ras 
were vignet,ted by the filters and on cne camera the lenlS 
was dBllUlged by' the thermlil. cBUsing the film to beCOIM 
blurred. In general the photography for this project was 
excellent. Marks caused '0:1 t~e C1~en ef'.fect may be 
noti~ed !)D one film. 

Projet.'!t 3.5 

Purpoee: To obser¥18 the modefl of failures of various tYlPes of 
roof and wall panels under 8~ock. 

Seep/): iIlthQugb some measurements w~'re to his made from these 
filma. the analyais was to be primarily qualitative .. 

Treatment: Tae cameras were installed as shuwn on the project 1qout 
sketches. 

Catmments: Results in general vere excelll,nt altlin1pgh. there was SOIII8 ... 
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thermal smoke trem. roof and psnel. surface or the dust 
thereon. 

Proj.-ct 3.16 

Furpol!a: To obaem photographically the tailure Qt individual 
glar~a panes as weU as tailure ot the ldndow M a wbola. 

Sr.:ape: ThC"J opening of the windcw 88 a )lhob VII~ to be measured 
fl'O!Jl the t11m. Othend.se, analysi. vas to be Primar:ll1' 
qualitative. 

TreatlllOnt: This station was so~ot. c\III911catec! tl"Oll1 an electdcal. 
standpoint. Eleven kilowatts Df incandescent lighting 
vas providGd tor each window, and a blast switch W9111 

used to start the raata; cameraa. .A. 200 cycle timing 
marker gonerator was required to tu.rniah timing marke 
for tbe cameras. Tbis required 115 'VOlts AO Yhicb wu 
turnbbed by a batte1".Y driven inverter. 

Comme~ts: Tha photogl-aph;y for this projElctNaa excellent. The 
t.iming marks were not recorded on the fUIIIS because ot 
a power tldlure. 

Project 3.19 

Purpose: Tel record the particle displacement by'the blast w1nd 
above the tOl'6st st811.:i and to obeem the lIIIOvement of 
the tree stems caused b;y the positive and neg&t1~. 
phases or the bl~~t wave. 

Scope: Quantitative results were desired tor particle displace
ment versus time and. tree stem diapl.acement versus 
tiDe lIII!Iasurements. Timing marks were put on all tilms. 

Treatment: Large frame c8lDtlras giving high resolution were used 
tor this project. 

Comments: The photographic results were excellent. HOlfever, one 
film showed evidence of the Cl.cm ettect, probablJ" 
caused bY' contact of the emulsion v.1.th the camera. 

Pl'O ject 3.20 

Purpo$e: To observe the thermal 3Dd blast ettects upon & pole 
line ."d newly designed microwave towers. 

Seope: Analysis of the photography was to be qualitative. 
Treatment: Two cameras were u. .. ed at this station. One camera 

covering the end of the pole lin~ and the second camera 
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c...~!'!l1g the microwave radio t'e.lq toYer. No back-up 
c8l&eru 'Were anplOTed on t.his proj&ct sa iiS to obtain 
greater eoveNgft. 

Co!IIIlento: The pbotography tor this station 'Wu excellent ar.d the 
etrects ot the thermal and blast "!Ire shown in detail. 

Project ).21 

Pul"pCae: To recol"Cl gro$~ movement of ol'linmlce equ1pnent ~ r.he 
blast '4ve. 

Scope: Quantitative measurements were d.ssired for stations 3.2l. 
and .3.2lk lIhil", qualitative data 'Were dE/sired tor tllle 
remainder of' the stations. 

Treetant: flo stabilization WM usee! at station J.21e because of its 
close proximity to ground zero. 

Cculen't,s: In glilerel., tile resu.\ts weru fair; the dust from the 
blast wave tIIIl"Ieloping the target,; and. the cameras all 
too quick17. The films of the t.argets farthest fran 
ground zero 'WeN beet. Targets in gensr&! .,ro ~oo 
closb to the g~d. 

Purpose: 
Scope: 

Treat!llent: 

GOJIIIlents: 

PurpolSe: 
Scops: 

Project 3.22 

To recoNlIIOvement ot a Bailer Bridge by the blut wave. 
It liM desired to make displacement versus time measure
ments trom the film. 
A. 25 ft tover was used to bring one pair of eamel"as up 
to tbe level of the bli.dgG. A second 17 ft tower waa 
used to cover the bridgti! from a diUerent point of view .. 
Primary coverage If&'l provided by A··5 c8mers.s rather thm 
GSAP c .. ras bec8uee timing marks 'Kent required. 
Tbe photography tor t~.s station vas excellent. The 25 
ft tower suttem soma movement by the shock vs.ve, but. 
not enough to eftect the results~ Th<3 bridge smoked 
badl.y trem. the thermal phae~, Jet gross movement was 
quite noticeable. 

Project 3.24 

To record IIIOvement or a LVT by the blast, wave. 
It was desired to make displace.~t versus t.ime JIl$88Ul'tI
mente from the ,film. 

" '.. w 
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Treatmen~: Hol'llUll.. 
Ccale.llte: The roults ot this pho~graph7 were onl7 lair. 

Project 3.26.1 

Pllrpo .. e: To ob2ierve in sfJVeral typGs o.t POL installations whSl 
and how fire diamage occurs, initial motion and lIIOde t\t 
disp"Josion 01' POL drums and mode of failure and gros. 
motiotl of lar·g., storage tanks. 

Scope: Quantitative ~1for.mation was desired. 
Treatment: NOnDlll. C!llot' f11m was used at clistancell where radiation 

vas no problem in order to i::~ able to observe 1,.rdtion 
and burning of til'es. 

Comments: The results of this photography 'liaM only tair. The 
targets were too clolle to the gromld and thus generill.y 
obscured in dust. The dust problem was worse thaD 
expected. partially OOCOOS8 of the banbing error in the 
direction of this project's stations. 

Project ).26.2 

P\'rpose: To observe mode of ignition of fire in POL installations 
and mode of dispersion of POL drums by blast. 

Scope: Qualitative information only v88 desired. 
Treatment: NOl"Jllial. CQ10r film l.las used at dist&le~s wbere radiatiun 

was 110 problem in order to be able to obseI"1."e ignition 
and burning of tires. 

Comments: The results of this photography were only fair. Thft 
targets were t.oo cl08e to the ground and thus Bener~ 
obscured in dust. The dust problem vas vorse tblll1 
expected. partially because of the bombing error in the 
direction of this project's stations. 

Purpose: 

Scope: 
Treatment: 

CoDment.s: 

Project :3 .26.3 

To observe the er:r~~ct..s of themal and blast on pliable 
POL Storage Tanks. 
Analysis of film vas to be qIlalitatiYe only. 
AzJ th.ts project vas an arter-thought, the targets were 
placed on the edge of a atabUized area, 'using a cameI'll. 
already' erected for a Shot 10 target. 
The results of this photography vere good and the desired 
intomat1on va:! recorded on the film. 
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Purpose: 

Sco,pe: 
Treatmero~: 

~nt8: 

Project 3.27 

To observe thennal and blast damage to field IlIbdical 
installatiti~1J • 
Analysis of th~ photography was to be qualitative. 
N"rmal. 
Color film was used at these statior.s and was not too 
satisfactory at the closes'\; station because of its POOl" 
lat.,itude. The films in general were good and show much 
detail. 

Pul'f.'oae: To obsene t~e mode "f l'ailure of waU r:.ne:i.s ~~.:: .;! 
addition tL~":!.d.tion times of ,:heec f~).l! . ~. 

ScoJ:.~: Analysis W~ t(l be qu&:,U:' !!i~.i vtr..! !Ja~·~·i;;u.l.ar.i.y in reg. 'l"d 
to the t:iJr.e of failu!~.l' ·c~ t,he ch.i.'ferent panels. 

Treatment: The cameras loo!dng et I.he rear of the building ;':--esent~ 
a problem inasmuch li3 thefJe were looking at a g"'uisd 
object and thus r~qu:b'ed a faster emul:3ion t,~ .. PJl the 
radiation redst.ant T-ype 918. In add!(·,ion .. they were 
pointed dirdctly tm~ard gl~ound '. ""--. "O:o:! (,~:",Js were in 
such a position an to rece1vEi (bx~~t .. ·.,(;l~ar radiation 
through the lens opening in the ltJad shields. 'L'.:I 
reconcile this latter problem, 45 degree angle I[/i.rron 
were used. 

CODman ts : Photography for th:ls station lias good. However, the 
panels themselves popco~ed consider-ably and much data 
were ohscured by tne thermal smoke. Tite rear panels warn 
almost completely obscured. Care must be exercised when 
pr1.nting from these negatives showing the rear panels 
since the mirror produeed left-right reversal. This l'a8 

compensated tor on the prints originally distributed. 

Project 8.1 

Pu.rpose: To observe the effects of blast end thennal radiation on 
parked aircraft and aircraft compor.ents. 

Scor..e: Some displacement versus time measurements were desired. 
The principal pa~of the photographic 3r.alysis was to be 
quail tative. 

Treatment: Cameras were placed extremely close to the objects 
be~ause of the small disturbances it was desired to 
observe (wrinkling of the aircraft skin). High speed. 
Eastman cameras in lead shielded boxes wer.e used in this 



project. These were mounted vert1c~lY and observed their 
targets by meant! of II 45 degree angle mirror. 

COlltrAents: The rt8sults of this photOgt"OlPhy were exoellent showing 

ScoJW: 
Tree.tment: 

COll,ments ~ 

the dtsdrecl info:mat:tQil in detn.11. Golor W8.S used ver'j 
s'llcoe!lstuUy at the most dist~.'''t station. Care must be 
exercised ~"Ien Pl"intins from the negatives exposed through 
tnt! 45 deg!"\:" mirrors since these produced left-right 
reversal. 1~is W&~ comp8nsated for on the prints orig
inally (.iistribut~d. 

Project 8.5 

To obssrve the effects of th-armal radiation on an1mala 
in un1!rom Md, in addition, to ( .. beene the ofteeta ot 
blast. on MY tire8 which mAY han bee" ata.rted in tM 
unifonlls. 
The aneJ.yds of the photogra.phylt&S to be qualitative. 
Normal. Color film was used at the two moISt dbtUlt 
stations in order to be able to observe fires in clothing. 
Becauae or the narrow latitude of the color rilm, the 
Gvly thennal phB.8& wu almost blanked out. However, the 
then'mal phase juot prior to t.he blast. wave showed the 
desired information. Th~ targets were located too near 
the g.N>und and wern too ema.U ,I which impldred the photcg
~'iil'hy in general for this project. The rosulte of tne 
photography were only r~r. 

Projoct a.lla 

PrlrpOS"~ To ~eord the ignition b~hl."ior and duration of ar.y fires· 
started in the test objects. 

Scope: Ana~i3 of the photog~BPhy was to lis qualitati"e and in 
a 86nS$ pictorial. 

'treatment: Due to the shoM:. running iiime or the rilm and the long 
coverags desired, it was neoessary to use time sequence 
photography on ~omo of these camerae. The time sequence 
cameras ran for approximately 30 sec, th_n 5 soc opera
tion out of every 60 sec for approximat.ely 20 min. 

Comml'tnts: Some photoBraphy was excellent, sums f'u.i:-. Color film 
was used ao the effects 01' fires could be determined, 
and at the station approximately eooo it from ground. zero 
the critical btHud., of t.he color f11.111 'Jill.! nut t.oo badly 
affected by the bomb light. In I.\ddiU.I)n tha blast 'flave 
knocked out some electr:t~~l cireuit3 • 
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&;op3: 
Treatment: 

Coments: 

Proje:t 8.11b 

To record ignition behavior and dUration of any tires 
started around the teet objects. 
Analysis ot the phot.ography was t,o be qualitative. 
Due to the ehon running time of the film and the long 
coverage desired, it was nece8sar,v to use time soquence 
photography on some of "hese camer~. The time sequence 
C8DlGras ran for appromately 30 sec, the!l 5 sec opera
tion out of every 60 sec for approximately" 20 min. 
The photography at this station was excell6J1t. Color 
film was used so t.he affects of the fires could be deter
mined, and as this station was approximately 0000 t't from 
ground zero the c~itical latitu~e of the color fllm was 
not too badly affected by the bomb light. 

Project 9.lG 

Purpose:: To p~"Ov:ide a photographic record of the fOftects from an 
9!c,c;.miC blast 011 various pieces of go'lJernment iSflUed 
~qui~ent in a foxhole. . 

Scope: Analysis will be qualitative and pt~t()rl""_ 
Treatment: Nonnal. 
COlllD!mts: In genel'al, the photography was good, although the short 

transit time between thermal. and the arM.val of the shock 
wave precludes detailed prolonged info~tion. 

Project 9.7 

Purpose: To provide evidence of the values of various types of 
eoil ~tabiliz&t1on for photographic purpo8es~ 

Scope: Film analysis will attempt to determine the amount of 
dust e.."ld themal smoke emanating from each test surt'acl3 
by measuring height of reference markers obscured. 

Treatment.: T',",:: ~ilmeras were pointed at a reference marker which 'Wall 

~dt in the middle of the stab1liz&d plot. 
Comments: In general, th~ photography W8$ fair, although the short 

t.ransit time between the thel'mal and the arrival of the 
shock wave precludes accurate and prolonged information. 

i 
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A 

Camera: 
Fr/Sec: 
Len,,: 
Film: 
Tm;er: 
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fdtchell 
108 

152mm 
MF 

Trailer 

o Scale: 11Ii: ZCOO' 

Project 1.2 (Diagram A) 

Distance to GZ: 
Vertir.:;l Angle: 
EG&G Station No: 
Film Number: 

9~OO~ 
o 

9.1e 
16509 

F'ig. B.1 NOL Blast and Shock Studies 
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Camera: 
l~r/Sec: 
Lana: 
F.:Jm: 
'rcnrar: 

ClmIer&: 
Fr/Sec: 
Lens: 
F11m: 
Tower: 

C&"M~: 
Fr/Sec: 
Lane: 
Film: 
Tower: 

Gamra: 
Fr/Stac: 
Lens: 
FJlm: 
TrAMr: 

Project 1,,2 (Diagram B) 

Mitchell Distm'lee tel GZ; 
100/96 

lS2an/1S2.IIm 
VertiClu. Angle ~ 
m&G ~lt."t1on 110: 

MF C'11'" Mw.tber: 
26 1 

ProJF.lct 1.2 (Diagram C) 

F..astman DistMce to GZ ~ 
537/441. V~~1cal angle: 

102am.1.1.52rIm. ~ statim. No: 
!<IF Film Number: 

18' 9R 

Proj~ct 1.2 (Diagram D) 

IUtctiel.l 
102/9t!.i97 

lS2lll!l/1,2r"'/SI_ 
MF 

a~1 

DistlUlce to GZ: 
Vertical Angle: 
ir.&G station No: 
Film Number: 

Projact 1.2 (Diagram E) 

Mitchell 
103 

35m 
MF 

oU' 

Distance to GZ: 
Vertical Angle: 
IDM} staticr1 No: 
Film Number: 
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8500' 
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9.1c 
16506 
1650'7 
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00 

9.1a 
16501 
16502 

10000' 
0° 

9.1b 
16503 
16504 
16505 

9200 ' ,30.0 1 

9.1d 
16508 



€a 
GZ 
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\ \ 

Scale: ,"= 2000' 

Fr/s.c 
102 
98 
97 

Vertical 

~ 
ll.3° 

00 

Project 1.2 

Cam.era: 
FUm: 
DietBlllce to GZ: 
liD&G Station No: 
Film NuJlber: 

Mitc~ll 
MF 

12000' 
9.lt 

165).0 
165).l, 
16512 

Hote: ca.ru at this station vere mounted in 131 J!G4IG photo ~ra11el". 

NOL Blut and Shock stud1ea 
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ca.nL: 
J'r,/Sec: 
ZeDS: 
Film: 
TeNer: 

camera: 
Fr/Seo: 
Ulna: 
Fi1JD: 
Tower: 

~AP 
62 

lSIIo 
W 

lf3 t 9-

GSAP 
6) 

l~ 
HF 

lSI 9" 

Project 3.5& 

.Project 3.5b 

1 

D1etallcf, to GZ: 6673' 
Vex"t.icaJ. Angle: 12.00 
EGIG Station No: 9ft~. 
Y'1ht Humber: 16521 

16:522 

1 
GZ 

Scale: IU
: 50' 

Distance to GZ: 
Vertical Angle: 
EG&G Station No: 
Film Number: 

Fig. B.3 USAF Panel Studies 

59 
!o/ . 
~"3 IIIUll'~ 

UNCLASSIFIED, . 



Camera~ 

Fr!Sec: 
Lens: 

'1'o~r: 

GS!.P 
65 

lB111b 
MF 

1S' 9" 

Project 3.5aa 

Scale: 1".20' 

Diatan~e to GZ: 
Vertical. An$le: 
EG&G Station No~ 
FUm NUillber: 

Fig. B.4 USAF Root Studies 
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---- GSAP 

--- Festox 

Camera: 
FrlSee: 
Lema: 
Fila: 
TCllfer: 

Project 3.168 

Faatax 
2500 
3~ 

HI 
6' 3" 

Scale; I" = 10' 

Distance to GZ: 
Vertical AIlg1e: 
!DQG Stat.ion Xc.: 
FUll lfullber: 

Pig. 8.6 USN Glaz.tng studiea 

62 

E IllflM 

f 
GZ 

7651' 
00 

9.4a/b 
16527 
16528 
16S29 
16530 



Camera: 
Fr/Sec: 
Lens: 
Film: 
To,,-ar: 

GSAP 
65 

lSmm 
BX 

6' 3" 

Project 3.16b 

1 
GZ 

Scale: 1"= 10' 

Dbtanc" to GZ: 
Vertical. Angle: 
EG&G Station No~ 
Film Number: 

Fi.g .. B.7 USN Glazing Studies 

125556 
o 

9.4c 
16531 
16532 



Camera: 
Fr/Sec: 
L!~n8: 
Fil..IU: 
'lover: 

J.<.itehell 
90 

35l11!1/25D1ll 
MF 

Project 3.19 

Scale: I 

Diatance t,... GZ; 
Vertical Angle: 
EX3&G Station No: 
Film Number: 

?ig. B.B AF~ USFS Forest Studies 
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GZ 

C8mra: QSAP 
Fr/Sec: }2 
Lens, IS-
Fila: !iF 
Tower: 18' 9" 

CaDora: GSJP 
Fr/Sec: 32 
Lena: l8Ira 
PUll: Ie 
'i'OVIr: 1B' 9" 

Caera: 
Pr/Sec: 
Lens: 
P1la: 
TotMr: 

Project ).26.2~ 

i)il!!tance to GZ: 
Vertical .Angle: 
mAG statl.ClIl 10: 
Fila IIuIlber: 

I'roject 3.26.2.:\\)..2 

Distance to GZ: 
Vert.1cal. ADgle: 
miG Statim Bo: 
Fila lfumber: 

Distance to GZ: 
Verticw. Angle: 
mIG Station 10: 
Fila INIibor: 

2..467' 
-22.~ 

9.98 
16580 
1.6581 

4056' 
-22.00 

9.98 
16_ 
16589 
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FilII: 
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Fr!5ec: 
Leu: 
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TGtMr: 

Cm.ra: 
"Ir/Ssc: 
l .. me: 
P:Lla: 
TeNer: 

---,~ 

GZ 

-------
Scole: I":: 20' 

PI"iiject 3 ot!6 .2da-3 

GSAP Di~e to GZ: 
32 V~rt.1ceJ. 1\ngle: 

1.8-. E'Wl station 10: 
lIP Film lulbtr: 

W' 9111 

Project 3.26.2db-) 

GSAP Distance to GZ: 
32 Vertical. Jngle: 

l.8a m&G stat10D No: 
UP' P1la IUlllber: 

18' 9-

Project 3.2602de •• ) 

GSAP Distance to GZ: 

32 Vertical. Angle: 
l.8Ia mIirG Station Io~ 

lIP' F'.ala Hu.ber: 
18' 9-

Pig. B.19 u. S. irfq (JIC POL Studies 
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Scoie: I":: 20' 

Project 3.26.2da,..7 

Claara.; GSAP Distance to GZ: 2447' 
fir/Sec: .32 vertical Ang11~: -23.cP 
teDei 

1_ 
iGIIiG Sta.u,ou 50: 9.9c 

P1la: !SF rrl!! '\DIbert 16584 
rOWN 18' 9" 16585 

Project 3.26.2db-'7 

ca.:f'l\~ GSAP D1ethce to <;Zt 4040' 
Fr/3titl:, : 32 Vertical. Anal-: -22.~ 
tea.: lSIa !GIG station 10 ~ 9.9, 
Fila: JIF P1la Number: 16~92; 
'l'oMf.Ir: 18' 9" 1659' 

Proj~ 3.26.2Oc-7 

c..ra: GSAP D1atance to GZ: 6,725' 
Fr/s.:: 32 Vert3.c&L Angle: -2.1.~ 
l.ImIJ: l.8la. m8IG Station Bo: 9.9k 
l"ilaaf MF FUr. NaIIibor: 16600 
'l\')Wr: 18' 9- lUOl 

fig. 8.20 U. S. ArIq ~C POL studies 
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t 
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Scale: 1"= 20' 

Project 3.26.2da-9 

D1stllllce to GZ: 
Vertical Angle: 
mIG Stat.. 110: 
Fila lumber: 

Project. 3.26.2db-9 

D1st8llce to GZ: 
Vertical Angle: 
m&G Statim 110: 
Film Huaber: 

Project 3.26.2dc-9 

Distance to GZ: 
Vertical Angle: 
Hl&G station 10: 
F1llI IUllber: 
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OItIera: 
Fr/Stec: 
Lena: 
l'1la: 
Tower: 

:, UNClASSfl£D 

Project 3.26.3 

Diatlllee to ~Z: 
Vel"t1c;tl AcglfH 
m&G S~at1<m No: 
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F1g. 8.22 USMC POt studiM 
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Secl.: t" = 100' 

Project 3.21. 

c..ras GSAP l».ataDoe to GZi 4l3OO! 
rJ"/s.c: 67 Vertical .Aqle: -aGo" 
t..1 l.e. JIJaG St&t.i0ll Ie: 9.16& 
FUas 10 Pil.a I1uber: 16683 
'fowrs 18' 9· 16681. 

Project 3.2'1b 

c...ra. GSAP Dt.ettzloe to GZ t 9092' 
h/Sei:C 62 VerUcal IDgl.eI ..:J. .. fP 
Leu: l8a !mIG &tat.i.aa .,. 9.l6b 
P1la: !e FUa x.bflr= 16685 
'fOWlr: 18' 9- l6686 

Project ::),270 

c-n: GSAP D18UeC6 to GZ, 15!05' 
'rISec. 6, v.rt!c~ Jnsle: ~.(jO 
lAM~ 18Ira MID station DOl 9.l6c 
Pihu 10 PUaJtabe:t': 16$7 
'fOWl': 18' 9· 16688 

Fig. t.23 u. s. ArlO" !f8d:1.cal Co~ lioap1tal. studies 
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Leu: 
P:lla: 
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GSAP 
6S 
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)If' 
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Project. 3~29a (Frcmt Panels 5-8) 

CmDera: GSAP Distance to GZ: 6649' 
Fr/Sec: 61 Vertical Angle: 00 

Len.: l&a DC static.D No: 9.101 
Fila: lIP' FUll NUl!lber= 16626 
Towr: 11' 3" 1662:1 

Project J .29& (Front Panels 9-12) 

caera: GSAP DiutmcG to GZ: 6651' 
Fr/Sac: 60 V~rtical Angle: '00 
Lea8~ l.8'aI mBG station No: 9.,lQa 
Fila~ HF Fi1m~'!": 16628 
'lowr: 11' )" 16629 

Projec~ 3.29" (Front Panda 13-1.6) 

ca.era: GSJP Di~ce to GZ: 6660' 
Fr/Sec: 60 V.rtic;;r~ Angle: 00 
Lens: 18m :m&n SUUOIl No: 9.1011 
Fila: NP' ru.u Nulli>el": 166)0 
Towr: 11' )n 1.6631 

Project :3 .29a (Bear Panel5 1-4) 

c-ra: GSAP Diotl'lZlcl, to GZ: 6642' 
Fro/Sec: 6a Vertical .Aa?.gle: 00 
Lens: lSIm !JJaG station No: 9.100 
Fila: NP Film N"lllll:Ji,r: 16632 
TOVQr~ 11' )" 1663) 
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Camart.: 
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Camera: 
Fr/See: 
Vms: 
FUm: 
Tower: 

C8Dl$l'.~ 
Fr/5ec: 
Lens: 
Fim: 
Tovar: 

UNCLASSIfiED 
, ,., ~ 

Projlaet ,.29& (Re&lt' Panels 5-8) 

GSAP D1stDDce to GZ: 
63 Vert.1cal. Angle: 

J.e .. m&G S~at1on No: 
m' Film NUlAbera ~ 

H' 3" 

Project 3.29& (Rear Panels 9-12) 

GSAP Dis tencfII to GZ: 
63 Va:rt.1cel Angle: 

l.8m1n DG StJt10d No: 
MF Film Number: 

ll' 3" 

Project 3.29&. (Rear Panels 13-16) 

GSAP Diatanc. to GZ: 
6S v8rt1csl Angle: 

lSan m\G st .. ti.on No: 
MF Film Humbe!'~ 

11' )" 
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~'sr: 

ea.ra: 
Fr/Sec: 
,Leu; 
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'lowr: 

1 
GZ 

S~ale: 1"= 50' 

Project 3.2CJb (Panels 1-3) 

GSAP 
61 

l1!Im 
lIP' 

11' )11 

Dbtallce to GZ: 
V.rtical Augle: 
lDIG ~t1OD Ho~ 
P1lJl bbe:rr: 

Project. 3.29b (Pmlllla 9-11) 

GSAP 
63 

a. • ll' )11 

Dbtmce to GZ: 
ierUcu J:i18le: 
l!G&G static:...t 110: 
ru. Jud.)er: 
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GZ 

Scale: 1M I: 50e 

Project 3.29c (FJ'ODt Panel.e 1-4) 

GSAP 
61 

l8IIa 
IfF 

U' 3" 

Diet.aac. to GZ: 
Vertical. Angle: 
m&G StaUOIl Ifo: 
FUJa IJullbe,r: 

Fig. B.26 CETG Panel Studbtf 
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Fr/Sac: 
Lens~ 
Film: 
Tower: 

Camera: 
Fr/Sec: 
Len~'; 

Film: 
Tower: 

C:aera: 
Fl./5f!Jc: 
Le\l~: 
Filll: 
T~"\r: 

C=mera: 
Fr/Soc: 
U3n8: 
Film: 
TOIlI'8r: 

Project 3.29c (Front Psnels 5-8) 

GSAP Dbtance to GZ: 
61 Vertical. Angle: 

l.8IIIm FI'.&G Statioo No: 
MF Film Number: 

11' 3" 

Pl'CIj;'lct 3.29c (Front Panels 9-12) 

GSAP 
62 

la.. 
MF 

ll' 3" 

Distanoe to GZ: 
Vertical. Angle: 
E3&:G Station No: 
Film Number: 

Project ).29c (Front Panele 13-16) 

GSAP 
59 

l.SDa 
m

U' 3" 

Distance to GZ: 
Vertical Jmgle: 
m&G Station Nu: 
Film Numbt.'N 

Project 3.29c (R.ear Panels 1-4) 

GSAP 
66 

l.8!m 
W 

11' :3 it 

Distance to GZ: 
Vertical Angle: 
mlG Station No: 
Film Number: 

4434' 
cP 

9.lOb 
16606 
lUh7 
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0° 

9.1Oc 
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9.1Od 
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Project J.29c (Rear Panels 5-8) 

Camera: GSAP Distance to GZ: 4434' 
Fr/Sec: 65 Vert.1eal Angle: 00 
Lens~ 1.8-. m&:G station tio: 9.lOf 
Fila: MP Film Humber: 16614 
Tower: 1.1' 3" 16615 

Project 3.2ge (Rear Panels 9-12) 

Camera: GSAP Distance to GZ: . 4446' 
Fr/See: {£J Vertical Angle: 0° 
Lens: l.8an m&G stat.ion lkJ: 9.10g 
Film: )IF Film Number: 16616 
Tower: ll' 3" 16~17 

Project 3.29c (Rear PRnels 13-16) 

camera: GSAP Distance to GZ: 4460' 
FrJ be: 64 Vertical. Angle: rP 
Lens: 1Sam EG&G station No: 9.lOb 
FillIl: MF FUm Number: l66l8 
Towflr: 11' 3" -16619 

UtCl.ASSlflm < 
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CaiIl&ra: 
Pr/Sec: 
LeDa: 
F:l.bI: 
Tauer: 

C._ra: 
FJ~/Sec: 
Leas: 
F1la: 
Towr: 

Project. '.29d (lE',':n~ls 1-3) 

GSAP 
63 

l.8Ia 
)IF 

lJl' 3" 

Dietance "to GZ: 
lrert.ic~ Mg1~: 
l!mG stat1C111 Jlo: 
lilA IUllbers 

Project ).294 (PaDele '9-11) 

D1.lt.mce to ()'Z: 
Vertical An&1tJ. 
1;I.lG St.&t1on £0: 
F1.la --Bber: 

'soudi •• 



-GSAP 

--- Eastmon 

c..ra; 
r1!"/Sec~ 

. lea: 
P1lat 
'!&w .. !": 

("'-1'&: 
h/Soc: 
Leaat 
ftla: 
'l'over: 

UNCLASSIFIED 

W!AWHM 

Project 8.1.8-' 

DisthC. to GZ, 
VerU.c&l. Angle: 
BlIG Statim )10: 
Fila Haber: 

Diatance to GZ: 
'ell"t.toal. Anglo s 
mao st.at1on 110: 
l'1la I\nber~ 

88 
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--- Eastman 

0Ir.~: 
Fr.1StttcI 
1..-: 
Fila: 
'moIl'l 

89 

Scale: ,":: 10' 

Dietance to GZs 
Vert.1cal. Angle: 
l!DIG St6t1oo 110: 
P1lII ...... zos 

lip ILEEL = 
::~f'! AP~I~lrn 

t 



j 
GZ 

-- 6SAP 
--- Eostman 

ea.tlla., 
PrISor;: 
1Am~: 
P1la: 
tower: 

GSAP 
65 

l8Ia 
lIP 

18' 9" 

Project 8.U 

~ 
444 2_ 
lIP' 

llt Pier 

------

--- - ~--

Scale: 1":1 20' 

Di&tanOfi to GZ: 
Vert1oal. Angle: 
!DIG S1'1,tiOill 10: 
Fila 1 .... 1': 

UNCIJS~ifJ.i;Q,.":.,"" 90 . . "';3&1 2"33'. 
"";; ,~" 

1','1- , 

---
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c..ra:\: 
Fr/S.c: 
Lens: 
P'1la: 
Tower: 

ea.ra~ 
Pr/Sec: 
Lalla, 
PUll; 
'l'ower: 

a_rat 
Fr/Secs 
lAma: 
Fila: 
'rowe~t 

------Bit III 

GSAP 
~ 

l8luI 
Ie 

11' 311 

OS!P 
64 

l8!a 
KC 

11' 3-

ow 
64 

l.8IIa 
!IF 

U' ,-

Scol~: : 10' 

ProjGot 8.5a 

DiataDce t.:. GZ: 
VerU.OA1 Angle: 
mao St.atioa. 10: 
Fila IkDIiOorz 

Project a.so 

Diat.ance to GZ: 
Ve!UclJ. Angh: 
!DIG station 10: 
Fila Jh.aIber: 

92 

•. 'VIIllTh .. 

t 
GZ 

5111' 
-15.00 
9.13& 
1665' 
l6660 

4125' 
-15.()O 

9.l3c 
1666l 
16662 





--- TIme Slquan~e 

Camera: 
Fr/Sec: 
Leu: 
Film: 
Tower: 

GSAP 
16 

SCGa/l.8IIIII 
]tc 

11' )" 

1ItCl'.'ED .. .. ' 

Project S.lla 

GZ 

~ 

Distance to GZ ~ 
Vertical Angle: 
l'mD station rio: 
J'u. Ilwab8r: 

94 _.'.-_ .... 



~ra: 
Fr/5<Jc: 
lAma: 
FUR: 
Toar: 

Project 8.l1b 

GZ 

Scale: 1"= 25' 

D1stance to GZ: 
Vertical Angle: 
B!l8G st&t1on Ho: 
:rUa Habol'~ 

1 

*fi_ aaqaenc8 photograpb;r used on one C_1"&. 

Pig. B.35 AFSWP - U",S TheI~ Studies 

95 
, ~'" .... '. . ... 
~. ", t UMC\!SS\flED 



\ III /11 III I III III III I -
\ -

\ I 
I \ I \ I 

\ I \ I \ I \ 
~ I , 
\ I 
\ \]/ \ l 

\ Scala: 1":1 50' 

c..ra: 
rr/s.c: 
L8:u1: 
!':Uaa 
'fow:lo; 

~: '. :.. :: ; .... i'f.· ... 
. .. .......,. ~\1f. ';. 

, 1 _ 4,.." "~_ ~}' .~ .... 

Project Sallb 

96 

D1stamce to GZ: 
Vert.1c&1. Angle: 
maG staticz 10: 
. Fila IlUllber: 

····"6j .. _···,· -. . 

GZ 

l 



I 
Gl 

SCQle: 1ft: '0' 

PJoo.1ect 9.lG 



----

GInn&: 
Fr/Seo: 
Leu: 
nlas 
'l'owrt 

ea-J'S: 
Fr/SfIo: 
r...a~ 
,...s.bI: 
'fcwr: 

-.......-
~-

~jcct 9.'. I: b 

98 

D1etwlce to GZ: 
Vertical An&1e: 
maG Station ~: 
FUa Jlnlb=i": 

Die'knce tQ GZ: 
Vertical ~\a 
mao 8tetiOl'l 10: 
nla Hu!!bor: 

.~ 

1 
GZ 



APPmmIT. C 

SHOT 10 CAMERA STA1.'I(wS - -
0.1 GFlIERAL 

'l't.e photogrlq)hic plan &8 i1!IplelD.ented on Shot 10 is set forth in 
this appendix. Preceding this pl.M 1s a S\1lIIIDal"1' of the CBMratJ 

giv1Dg in detail. the various camera parameters which may be useful 
to individual project personnel for a detailed analys18 of their fila. 

e.2 rgu: 

Preceding tbe caaora la;pw.t abtcbes is a short l'8BUa'lI oftJ-A 
pbotograpb1c CONrage or tlIll Jr.Oject. 

The project. 1'881J11m :18 div-J.ded into four sectlcma, __ l~. 
purpose, scope. treat.nt" aDd. COJIIent. 'fh1B re~ shoulD. be dlgesv.Jd 
bJ' tbfJ reader bet'ure JlJlldDg _ ~1s ot the project pmtOgrl.pby. 
In additiOD. 8JV' lUDlBlIal {"~nt.s Wicb 1181'8 noticed by too authc,rs em 
l'ecOl'ded as c~nt8 0 

99 
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TABLE C"l ,- Sbot 10 ClMra D.~~ 
~ 

C-nDi't& 
Project 110 mIG -- -

sta. '!,,.,. Focus ,ApeT.t.ve F~/ Fllter KarUI 
&ao (l!'t) (t,-stop) Secaid II) W (epa) 

~.2 9.1& &-7 lDf 5.6 523 1 - U.94 
~.2 9.1& 1-17 Int 4.0 1),', - - ll..93 
1.2 98Th 148,.15 IIlf ll.O 102 - 12 100 
1.2 9.lb .... 1.6 In! 11.0 99 - ];! 100 
1..2 9.lb II1I-I. Int 5.6 100 - 12 100 

MB-ll r Inf 

_. 
1.2 9.lc 4.0 100 - 12 11.65 
1.2 9 .. lc IIH-Jl1 Inf 2.7 91 - 12 11.100 
1.2 9.ld MH-8 In!' 2.3 108 - - 11.52 
1.2 9.1- &»14 lDt 2.7 100 - 12 100 
1.2 9.lt IQfc.6 Int 11 .. 0 L* - 12 100 

1.2 9.lt MH-5 lilt 4.0 99 - 12 100 
1.2 9.lt MH-24 Int 11.0 100 1 12 100 
).6& 9.3, G-4r; In! 2.5 62 - - -
3.6& 9.38 o-so Int 2·5 63 - - -
3.6c 9.3- 0..178 Int 2",~ 65 - - -- --
~.6c 9.3- 0..15 1J11' 2.5 62 - - ~ 

3.6i 9.3£ G-...... mf 2.5 58 ~ - - -
3.64 9.31' G-16 lilt 2.5 69 ., 

~ -3.6r 9.3d 0-18 In! 2.5 64 - - -
.306t 9.3d ~ Int 4.0 65 ~ - --
13.6£ 9.3c 0-170 Int 4.0 68 ,~ 

-~ -
3~6g 9.3c 0..185 In! 2.5 66 - - ,. 
3.6i 9.-::l~ 0-159 Int :a.o Itti I .,.. - - I 
3.61 9.3~ 0-160 Int 5.6 63 - - - I ,.6.1 9.3b 0-l62 Int 5.6 6';, - - -
3.6.1 ge3b 0-164 lnf 11.0 n- - -
3.61 9.)1 G-2l Inf 2 .• 5 E - - -l3.61 9.31 G-24 Int 2.5 - - .. 
~~ 9.3b G-39 lilt 2.5 - - -
3,,6p 9.3b G-'J7 Int 2.~~ 6l. - - -
I~:tl: 9.4& F-5 18 2.0 1120 - - 200 

9.4& 0-1 18 2~S 60 - .. -
3.16& 9.4b F-lS l.S 2,,0 1621 -I - :J 3 "lfA, 9.4b G-2 18 2.5 60 - -3.16 9.1Sb G-44 Int ~M)' 64 - .f-," 

···.tJ ',I ~ 100 '. -, ... , .. ;wp 
;' . A.,·~;.·;: i 

' .. 



~~-
'fABLB C.l (Cont1m&ect ,1 Gan'a Data 

Pr,.,j~ 50 l!CiG r--
Sta. !Tpe Focu Aperture 

&10 (rt) (t-Stop) 

3,,18 9.15b G-45 Inf 5.6 
3.,19 9.5. MJI...2l Init 2.3 
3.19 9.5. IIH-22 Int 2.3 
S.& 9.6& G-29 bJt 16.0 
3.21. 9.63 0..1) I11t 16.0 

3.211 9.6b 0..31 1.nt ll.O 
3.211 9.61> 0-14 :'.rrd 5.6 
3.2lk 9.60 0-33 Inf 2.5 
3.2l.k 9.6c 0..17 Int 2.5 
3.~ 9.6b G-52 Int 5.6 

3.~ 9.&1 G-19 Int 2.5 
3.2lbb 9.6« G-47 Int 5.6 
3.2lbb 9.6g G-53 Inf 2.5 
3.22. 9.1c G-122 Int 11cO 
3.22. 9.1c 0..101. ~ 5.6 

3.24d 9.150 G-l2l. Int 8.0 
3.24d 9.15c G-l24 Inf 4.0 
!DP_l geSa G-153 l.tJ 21.0 
CDR-1 9 .. 0& G-.~ JIJ 5.6 
CDB-2 906 G-)8 Int 11.0 

CDB-2 ~e8b ~183 Int 5.6 
mR-3 9.& G-~. 45 11.0 
CDR-3 9.8: 

1l-36 lJL 5.6 
alB-4 9.9g G-81; 35 4.0 
CDW 9.9g l~9r._ 35 2.5 

CE'ro-l 9.94 G-l13 36 5.6 
CE1'G-l 9.9ci G-fl9 36 2.5 
CEro-2 9 .. 9b 0-:22 52 5.6 
CE'ro-2 9.9b G-35 52 2.5 
CE'1'G-3 9.9a G.-6i. lnt 5.6 

---+---
CE'l'G-3 9 .. 9a GJ.,6 

I lnt 2.S 
CEl'G-4 9.9c (1-14 :mt 5.6 
CE'1'G-4 9.9c 0-76 lni' 2.5 
S.lB 9.lU' B-2 17 2.8 
8.).D 9 .. lll G-42 11 5.6 

101 
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Fr ... / FUter =>1 SecVDd In w 

64 - - -,.. - - -94 - - 11.13 
D* - - -D* - - -

59 - - -61. - - -64 - - -
66 - - -
63 - - -
65 - - -
60 - - -
65 - - -
59 - - -
64 .,. - - .'. 
60 - - -
66 - - -orr - - -
D* - - -D* ~ - -
])tt 

D* 
D* 

62 - - -
58 - - -
lIJ - - -62 - - -
59 - - -
62 - - -
59 - - -
6,. . - -

d 62 - -
6? - -

519 - -62 - -
.:, .. , .. _, ... ,. ,.'" . . .". '.en 
;~ :'\\,\) 



TABLE C.1 (Cant1aued) 

Culara Data 1 
Project 110 I!GIG - Mar~e1 st.a. 'l'Jpe FOClII' .Apert.\I1'8 FI'''_/ FUter 

&eNe (rt) (f-Stop) Second ND " (cps) -~ 
8.lD 9.ll.g :g..14 1.2 5.6 

I 
602 .. - U.eo 

8.lB 9.1l,g G-138 1;2 8.0 6) - - -a.D 9.llh E-19 17 2.8 595 - - ll.66 
8.18 9.llh G-146 17 8.0 61 - - -
8.lL 9.U. G-70 l;nf 5.6 60 - - -
S.lL 9.llb E-4 27 1.9 448 - - ll,,8S 
8.llI 9.nc 0-120 45 5 .. 6 61 - - -
8.1lI Q " .. 

". ..... 
JO I 2.8 519 U.54 I·-"'~ u-.. ~ - -

8.4& 9.12. ~4 SpheX"e 1.9 FW - X2 Clock 
8.4b 9.12c ~3 Spb~%'9 1.9 2/H1n - K2 !lliIck 

8.5a 9.13a G-1l6 32 5 .. 6 63 - - -
8.5_ 9.13. G-98 3~ 5.6 6) - - -
8.Se 9.]Jc G-171 36 8.0 58 - - -
8.Se 9.]Jc G-176 30 8.0 60 ~ - -
8.~ 9.]Jd G-'l8 35 2.8 61 - - -
8.)d 

'-r 
9.l3d G-152 30 

I 2.8 66 - - -
19.'18 9.17. 0-26 32 16 .. 0 D* 1 - -
9.7. 9.17. G..168 3l 16.0 D* - - - I 9 .. To 9.17b G-169 r' 16.0 D* 1 - -t_ 

-'9 .. 70 9.17b G-112 )2 16.0 ~. - - -I I 

9.1e 9.17c G-173 32 8.0 63 ~. , -I -
9.7e 9.17e 0-17, . 32 2wS 6J} - I Qo .. 

9.74 9.17d G-l71 -... g .. o 65 -I -I -", 
9.1d 9.17d G-l.84 )2 2.5 6S 

..J - -I - -

* L - LeIls cap not removed. 

D - c.era installatiQR dest~ed by' blast. 

F - Caera electric8l system. failure. 
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Project, :L.2 

Pupoee: '1'0 d.tel'ld.lla the tiM (,l! arriTal ot the .hock fl'Clllt bT 
pbotosraphtng it age:lnat a background of 'Yert1cal rocnt. 
(aoke) trails. 1'0 photograph the sh.oc1c !rcIlt as it 
IIOwa alo=g the blat line, lbowiDg the patb ot the 
triple point IDd other blLa8t eUect.a pb8llCIMDI:lIl.. To 
pbotoprapb the ,hock: trent Oftl" the RIOke u.:-r. 

Scope: Quntltatlw 1DtoIUt1G1l VUI retpeatcd bT tbia project. 
Ce!sB.ent~, large fr ... , hiP reaolutlon c_ru 01"8 
used ill all. ou.. ucept ~hell"8 higher tr_ rat .. "1'8 
desired. 

Treataeat: a..1"D8 were .. t a cODlllder.1ble dietance ire-. the &I'M. 
hoeing photogl9:pbed, and, .''1'8 deta11 'R8 dtiirecl, 10ag 
focal length 1 __ • _1'8 Ulltkt. Tb1a v .. to aYOid the 
npmH and cl1tticu..\t1' ot CODatl'Qlct1ng c_ra statiou 
nearer to ground uro. 'l'bd.J1g aarka lIere put on ell 
tUaa. '!he l'Ocket pb)tograpb.7 was attellpted QQ ShotI' 
1, 4, 9, 10, am. ll. The abock tront photo~ vaa: 
atteepted m Shota 9 aDd 10. 

eo-nta: A shock tNllt arq be oeen onlT by the ettect it p~Jces. 
Th~t etfect 'Which enable. one to photograph a sbock trent 
:1n air is the retractiOil of l1ght pasaing throu&h the 
front. Tb!a: retraction 1. cauaed by the greater dena1t7 
of tbtt air at the front th8n the air &t'Cund it. Ruekwt, 
tra1l8, by pJ'C'v.1cl1.ng a continuous vertif:al. diucODt1rm1.t7, 
_ned to iDcreaae the v.1aib1l1t,. or thi •• rrect. Where 
the ahock front is exe_ingl~ strong, it can be photo
~. witho\lt this background, cd in tact, th$ suceess 
or the photograpby vas ~ proportional to "the 1iel.d 
of the shots. 

Project .3.6 

Porpooe: '1'0 o'/)8e"" the gross lIlOCl. of response of rdlroad rol.Ung 
stC\ek to shock. 

Scope: QIlar!.t1tatiTe intOl"lllLtioD vas desired as obj=ct displace
&«11:. ~rsua t1ae JlNaUJ'SR8nt. were to be lllllie fNa these 
1~11la. 

Treataftnt: As f)~ gross .,tion of equipment I not daIuse to 1Ddi v.1d
UIl part. or an it_ wsa desired, the layout of the 
CQIOl"U vu such as to provide one ClDera relati~ 
clot~e to the object and :motber farther..,..,. covering a 
v.l.der field of view. 

C<liDaenta: In Imiar to reduce the thermal SllCike trom the raUroad 
e~'"II, the)' were spra,ed nth sodiU7.ll s1llcllte 8neral dqa 
bet~N shot d~. The photograpby tor this p~jeet WII,. ' .. 

103 ".:.' . ~?} { 
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PaJopo.., 

~: 
Scope: 
~t: 
Cnsm,Jrt.: 

1a peonl., aceu.t _ t» tn. .how -.ob dflta.Ued 
iDtOzuUOIle 

Projtlot 3.JL6 

'1'0 ohMrw pbotosr-Pdoall~' tbl rl.1.l.al'e of 1Ddbldaal 
glee. pille' .. vell .. tail.'lll'e ot the W1NkRf as tl wlfola. 
!be 0Ji--~ 01 tID v1Ddov .a It. whole vu to be .~ 
trca tbe til •• Ot.hend .. , ma1p18 .. to be pr~ 
qul1taU ..... 
'1'hia ftat1cD ... BOMWbat c~cat_ traa m eJ"eotr1N1 
stlD4po1a1o. 1l.4mD kUowaUs of iDoIDde.clDt ~ 
was proddld tor each wiDclal', ... blaet INltcf4, ... 
usocl to start tbe Futax c •• ru. A. 200 CJGl4 ~ 
-.rkDr geMrc.tor .&8 nqaillad to tGmiall t.1wJD& DiU'b tor 
the Futox C_I'8II. 'rbi. Dlled_ US 't'Olta .lC vb1ah vu 
1Um1.bed bJ a batt-r.r dl'!l:nn lDftrter. 
The phot~ tor this project nil Uhll_t. 

Project 3.ut 

'to record the effects of blaIR OIl •. t1P1cal :ldnet1e1I;!. 
An&qa18 ot the pbot0SNPh7 IIfU to bG qel.ifi&ti ..... 
IomLlo 
All t1lu f~r the project .. re rAined trca redia"". 

Project 3.1'1 

Parpo .. : To !'eCOrd tbe r-articl. d1.epllliOell8Dt b7 tbe blut w'4JMl 
aboTe tbe t'Ol'08t atlDd. 

Scope: QuDUtllti'ft renlta yen deu1red t'or particl~ dbp1aoe-
..at. nrau8 tiDt. 'f"'AdDg .. ies wn ~t OIl all t1lM. 

'l'reat.a.lt: Large tr._ c_~'U g1"f1.ng Mp reaolutiar. weN 118M lor 
tid, project. 

em..u: ne photographic l"esults were. excellent. 

Project 3.21 

PnrpoH: To record gross IIlOftlDltnt of ordn6Qca equ1paent b7 u. 
blut waye. 

,""J.ss\n~ 
, . ."; ,,~-:':~:.~ 
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Scope: ~ant1ta.':.ive ~nt.iiJ were desired tor stations 3.21. 
and 3.2lk wbUe qualltative data were desired for the 
rsaainder or tho at_tiona. 

Treataent: No stabilization wu used at station :3 .2le becawse ot its 
close pl'Oxlmi ty to ground zero. 

CClIIIIlents: In general, the results were fair; the dust from the 
blast wave enveloping t.he targets and the cameratS all. 
too quicicq. The films of the targets tartheat tram 
fround Z&ro were beat. 

Purpose: 
Scope: 

TNatm«tt: 
CClllJrJDta: 

~-.se: 
Scope: 

Troatmernt: 
CoaIIIeatl: 

~~rpoae: 

Scopt~ 
Treatmont: 
Comments: 

Purpose: 

Proj8Ct 3.22 

To record movement of a Bailey Brid~ by the blast va.ve. 
It wu desired to make displacement ~l'I!IUS time meaaure
menta frcm the film. 
A 17 tt tower was \!Bed to cover the bridge. 
The photography for this station W8I5 poor as the object 
'was too close to ground zero. 

Project 3.24 

To Neord IDDvement of a LVT b;y the blast lI8~. 
It was desired to make displacemflllt. 'Versus tilDe JDaasure
meDts from the film. 
Homal. 
The resouta of this photography were poor as the t.arget 
was too close t~ ground zero. 

Project CDR (Camp Deaert Rock) 

To record tha effects ot blant and thermal r!.diation on 
several itllDB of military equipment. 
COTer .. ~e was pr1mari17 pietorial. 
NonuJ.. 
The results \lIere very- poor because of the loa" r)! the 
photographic equipnsjt and the target from tha blast. 

Project .AEC (Program 26) 

To obeerve tb~ effects of blast e&~ thermal radiation on 
typical. ci vi:t.ian vehiclee. 
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Scope: CoY.rage wu pr1aar:1.17 pictoriol. 
Trea.t..lt: Honaal. 
ec-.cU: This eftort vas conducted t~r the AEC. 

Project 8.1 

Purpoae: To observe tbe ettects of blast and thermal radiation 
Oft parked aircraft and aircraft cc.ponenta. 

Scope: .sc.e diaplACeMnt V811'8U8 time _asuraDen'~a were desired. 
The principal part ot the photographic 8Il&l.pis vas to 
be qualitatift. 

Trea'baent: C.erM were placed extr.ely cloae to the objects 
becawsfl ot the emall dbturbancaa it vu desired to 
observe (vrinkl1ng ot the aircraft skin). High .. peed 
Eut.azr1 emeru in lead sh1tided. boxea were ua&d in this 
pro~ra. These we" munted YGrt1c~ ard obsernd 
theb- target.s b7 ..ans ot a 45 degree angle llirror. 

ec-nta: The results ot this photograpb;r _re exceUent showing 
the deaired inf'orution in detail. Color vas us~ Ter7 
auec •• stul.l7 at the most distant .tatiOil. Care IIDlIt be 
exercised When printing tl"Olfl the negaU ves exposed 
tbl'Ougb the 45 davee mrrol"8 aince these produced lett .... 
right reversal. Thia vu ccaptD8ated tor on the priDta'o 
originall7 d1striwted. 

Project 8.4 

PUrpose: To detenRine the dimensions and un1tormitT ot a s.oke 
screen. 

Scope: AD~ie of th.e photograpbT vaa to be quantitative .. 
'l'reatment: P18l1 dilraerul 10na or the acreen lIere to be obt.ained t1'Oll 

urial still photos exposed vit.h1n seconds or zero t1llle 
tl'Olll aircraft. fi71ng over gl'Olowi zero. Height ot the 
smoke lfG3 to be obtained tram 35 JIIIl motion pictw-e c .. raa 
~ed tor Project 1.2. Thu" were lOOking clown the blast 
line and covered too SJIX)ke screrm in their field of view. 
At the stations where it was deai~d to determine the 
unitoN1t;r "f tha SJIiOke screen, a :35 _ Robot clIDtJra WM 
emplo1ed loo"ating v£rtical.l.7 do~ into & aUyereel spberical 
globe. This took two exposures/1II1.n starting lS min. 
betore zero t1me, end gave complete hemispherical 
cO'l~rage. 

CotImsnt;s: The direction ot ground ~ero was defined by the vertical 
pole in the !i..ld of view.. The bright object in the· 
first few p~.~tures lias the sun. 
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Scope: 
T .... tment: 

c..aenta: 

Project 8.5 

To observe the etrects of th~rmal ~adiatlon on an1ma19 
in unitonll and. in addition, to "bssne the effects of 
blaat on 810' tires which !Dq have been started in the 
unitoma. 
The analysis of the photography vu to b~ qualitative. 
Normal. Color film V88 used at the two most distant 
stations in order to be able to observe 1'ira~ in clothing. 
Long foca1 length lenses were ueed on this 3hot to 
inC1"8Me the j m.;:e:e sbe. 
Because or the nArl'Qio; latitude ot: the color film, the 
early th0nnal phase vas almost blanked out. HOW1rfer, 
the thel"lllal pbase just prior to the blast wave showed 
the desired information. 

PNj'.lct 9.7 

Purpose ~ To provide evidence of the values ot various t;ypes of 
80il stabilization tor photographic purposes. 

Scope: FUm analysis will attempt to detel1l1ino the amount ot 
duet and thermal smoke emanating from each test surface 
by IM&suring height or reference markers obscured. 

Treatmant: The c8Ileraa waN pointed at a reference marlicer which was 
set in the middle of the stabilized plot. 

CoaIDente: In general., the photogt'aphf is fair, although the short 
transit time between the thermal and the an-ival of the 
shock wave precludes accurate and prolonged information. 

lC17 
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Camera: 
Fr/s.c~ 
Lens: 
Film: 
TQwr: 

Mitchell 
100 

lS2J.a 
¥.F 

Trailer 

Scale: 1"1: 2000' 

o 

Project 1.2 (Diagram A) 

Distance to GZ: 
Vertical Anglf/: 
DG Stat.ion No: 
~i.lm Number: 

Fig. C.l NOL Blast & Shock Studies 
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9400' 
0° 

9.18 
167C·9 
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Camera: 
Fr/Sec: 
Lens: 
Film: 
TOt/a!': 

Camera.: 
FrlSec~ 
Lens: 
Film: 
Tower: 

Camera: 
Fr/Sec: 
Lens: 
Fil'rl: 
TO"fier: 

Camera: 
Fr/Sec: 
Lens: 
Film: 
Tower: 

Project 1.2 (Diagram B) 

Mitchell 
100/91 

152Drm/152mn 
MF 

28' 

Distance to GZ: 
Vertiaal ).llgle: 
ID&G Station No: 
Film Number: 

Project 1.2 (Diagram C) 

Eastman 
523/467 

102l!ll!/1521l1Jl 
MF 

191 911 

Distance to G2: 
Vertical Angle: 
EIl&G Station No: 
Film NlUl1ber: 

Project 1.2 (Diagram D) 

Mitchell 
102/99/100 

152mm/152mm/5Omm 
MF 

:28 1 

Distance to GZ: 
Vertical Angle: 
Er't&G Statlon No: 
FiJm Number: 

Project 1.2 (Diagram E) 

Mitchell 
108 

35m 
MF 

2S' 

Distance to GZ: 
Vertical Angle: 
F..GW Station No: 
Film Number: 

UNClASSIFILO, ,,', 
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.: . -.r:" 
i09 

Be LtE: •• 

8500' 
0° 

9.1c 
16706 
16707 

4600' 
00 

9.1a 
16701 
167Cl2 

10000' 
0° 

9.1b 
16703 
16704 
16705 

9200' 
00 

9.1d 
16708 



EB 
GZ 

Scoltl: III: 2000' 

Project. 1.2 

C8.lI8rll: 
Film: 
Dist~&llc:e to GZ: 
E&&G Sf .. ation No: 
Film Number: 

Mitchell 
M? 

12000' 
9.lf 

16710 
16711 
16712 

Nl)te: Cameras &it ttds station were mounted in an :&i&G photo trailer. 

Figm C.2 HOIdUut.' fui .. f Shook '.3t\ldies 
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Camera: 
Fr/Sec: 
Lcs: 
FUm: 
Tower: 

asAP 
63 

le:a 
MF 

1S' 9" 

Project :3.6& 

Scale: I": 100' 

Distance to GZ: 
Vert.1.c&l Angle: 
m&a Station Ro~ 
Filnt Number: 

Fig. C.3 USAF and U. s. !u.~ ~C Railroad studies ... .. -_ .... 

t 
GZ 

6608' 
-7.00 
9.3, 

16'129 
16'130 



Camera: 
Fr/SfJc: 
Llmg: 
Film: 
TONer~ 

Camera: 
Fr/Sec: 
lens: 
F'll.m: 
TOtl'er: 

a.UleZ'l\: 
Fr/S!!Jcz 
Lens: 
Film: 
Tcwer: 

Camera: 
Fr/Sec: 
Lens: 
Film: 
Tower: 

GSAP 
64 

l.8aD 
MF 

18' 9" 

GSAP 
64 

l.&!!t 
MF 

18' 9" 

GSAI' 
63 

1Sam 
MF 

18' 9" 

GSAP 
64 

lam 
MF 

18 1 9" 

Project J.6c & d 

D1lIt8llce to GZ: 
Vertical. Angle: 
EGlG station 10: 
Film Number: 

Project ).6r & g 

Distfillce to GZ: 
Vertic.ll. Angle: 
1lXio'..cG Shtion No: 

Project 3.6i & j 

Film NUI/ber: 

Distance to GZ: 
Vertical Angle: 
m&G Station No: 
P'Um NUIIIbe'r: 

Distan.ce to G2: 
Vert,ical Angle: 
m&G Station No: 
Film Nll1Dber: 

3400' 
-.,o/f!' 
9.3-/r 
167~ 
16123 
16724 
16726 

1840' 
-rfJ/rf' 
9.3a/b 
16713 
16714 
16715 
16716 



----GSAP 
---Fasfax 

er.ra: 
h/s.c: 
Lea: 
Fila: 
'f~r: 

---

Proje.:t 3 .16& 

FutiX 
1700 
3_ 

m 
6' 3" 

--

Scale: I": 10' 

. 
Distance to GZ: 
Vertical. Angle: 
mw Station No: 
Fila Huaber: 

r 
GZ 



ca.ra: 
rr/s.c: 
Wiae: 
1'Ua: 
'l'G_rt 

Project 3.18 

GZ 

l 

Scole: I": 10' 

Distance to GZ: 
Vertical. Angl.8 t 
m&G Stat1Gft tfo: 
l"1la ~J"$ 



Camera: 
Fr/Sac: 
Lena: 
~t 

1'ower: 

\ 

Mif~hell 

-/94 
25r.am/25m . HF 

1({1 9" 

!ig. 0.6 

.. 
/ 

GZ 

/ 

I 

Project 3.19 

'.' \ 
! •• "' ..... ~. 

Scale: I"~ 2.00' 

Distance to GZ: 
Verl;ical Ang1s: 
OG station No: 
ria Hlmlbeir: 

6391~ 
00 

9.5e 
16'135 
1b'736 



t 

Camera: 
Fr/Sec: 
Lens: 
Film: 
Tower: 

Camara: 
Fr/Sec: 
Len:3: 
Film: 
TOlf'er~ 

GSAP -l.Smm 
MF 

l~t 9" 

GSAP 
60 

18an 
MF 

18' 9" 

---

Project 3.21a 

Project ).2U 

/ 
/ 

/ 
/ 

/ 

/' 

Dilstance te, GZ: 
Vertical Angle: 
l!XlllcG sta:ti{~ No: 
Film Nuntbe:r: 

t: 
Dist~. to GZ: 
VerticaJ~ ADt~le: 
:m&G 5tmlar.\ No: 
Film Number: 

l131' 
_11.0° 

9 .. Ga 
16737 
16738 

1918' 
_:LO.Oo 

9.6b 
16739 
16740 



1 
GZ 

0-1'&: 
Fr/Sec: 
Leu: 
Fila: 
TGV8:r~ 

GSAP 
65 

la
MP' 

11' 3" 

--------------.... -..........-. -..---- '" --- -- ._- - - --~ 
-----;;-;,/ 

-----------
- ,/./ 

./ 
./ 

....- ./ 

/" 
. ./ 

,/ 
./ 

Project 3 ~2lk 

./ 
;' 

D1st8llCe to GZ: 
Vertical .AnglAt: 
lIlW ststion No: 
Flla liuaben 

Pig. c .... 

-. ' '" \, ~I \ .-;.. - '. ' "'I 



eraera: 
Fr/Sec: 
LeM: 
Pi.la: 

----- ~ --":7.L 

GSAI' 
64 

lea. 
MF 

18' 9" 

Project 3.~ 

-/ -
./ 

D:lstar~c. to GZ: 
Vertic~al Angle: 
EO&G Station No: 
Film ~fumber: 

GZ 
I 

~ 



Caaera: 
F~!Sec: 
Len6: 
Pil.JI: 
Tower: 

/ 
/' 

/' 

GSAP 
64 

18al 
MF 

lSi 9' 

/ 
/ 

/ 
/ 

/ 

---

Project 3.21bb 

Distance to GZ: 
Vertieal Angle: 
maG st;atioo No: 
Film Huaber: 

Fig. 0.10 BRI. Vebicle Studies 

. IINrJASSIFIfD " '" 

GZ 

~ 

2,364' 
-13.00 

9.6g 
16743 
16744 



Camera: 
Fr/Sec: 
Lens: 
Film: 
Tower: 

1 
GZ 

---------
wJ:==:1~#h. 

GSAP 
64 

18mm 
~1F 

18' 9" 

Pro~ect 3.22a 

Scole: I" = 50' 

Distance to GZ: 
Vertical Angle:~ 
EG&G Statio~ No: 
Film Number: 

Fig. C·.l1 Cc;,l'pS of ingineers Bailey Bridge Studies 

·lIJICWaflED 
...... ,,!-\. • 

19881 

0° 
9.7c 

16747 
16748 



Cameea: 
Fr/Sec: 
Lens: 
Film: 
Tower: 

--

GSAP 
64 

l8mm 
HF 

Ie' 9" 

Project 3.240 

Scole: ," = 20' 

Distance to GZ: 
Vertical Angle: 
EG&G Station No: 
Film Number: 

Fig. C.12 AFSWP - USN LVT Studie& 

GZ 

1908' 
-16.00 

';l.15c 
16787 
16788 



Ca.;nera: 
Fr/Sec: 
Lens: 
Film: 
Tower: 

GSAP 

\1a:; 
l~.~ 9" 

\ 

Project CDR-l 

/ 
GZ 

Scale: I" 1: 20' 

Distance to GZ: 
Vertical Angle: 
EG&G Station No: 
Film Number: 

1541-' 
-18.0° 

9.8& 
16749 
16750 

Fig. c~.iti. p Desert R.OCk. Howitzer Studies 
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Camera: 
Fr/Sec: 
Lens: 
F1lm~ 
TO'iQSr: 

Fig. C.1.4 

GSAP 

18ria 
MF 

18' 9" 

Project CDR-2 

1 
GZ 

Scale: i":: 20' 

Distance to GZ: 
Vertical Angle: 
EG&G Station No: 
Film Nu.'lIber: 

15461 

_16.0° 
9.8b 

16751 
167.52 

~ n...rt~;tir".~ Studie. 

~ .. 



t 
GZ 

~uael'a: 
FIr/Sec: 
Lens: 
F.llm: 
T,ower: 

GSA? 1_ 
)IF 

18' 9" 

Project CDR-3 

m 
Scofe: .'.= 20' 

Distance to GZ: 
Vertical Angle: 
no Stat.ion No: 
F1l.Ja RUlDber: 

Fig. C.15 ~ Detter'l. Bock K-24 T&nk Studies 

.,~ 

15)1~ 
-16.0 

9.8e 
16153 
16754 



Camera: 
Fr/~c: 
Lena: 
Film: 
Tower: 

G5.A.P 
f.IJ 

lSmal 
MF 

18' 9" 

ProJect CDR~ 

\ 
GZ 

Scale: I": 20' 

Distance to GZ: 
Vertical Angle: 
EG&G Station No: 
li'1lm Number: 

Fig. Cu16 CaJIIJp Desert Rock Wall Tent Studies 

.... ~' ... -- '.. . 

4441' o 
-23.0 

9.9g 
167SS 
16756 



t 
I 

GZ 

Scale: I":: 20' 

Project CEro-.l 

ea.!"a: GSAP Dbtanc~ to GZ: 29)8' 
'FriSec: 6lJ Vertical AngJAl: -10.00 
teuz 181m !mIG stat.1on H~,: 9~9d 
FilII: MF FilIl Mullber: 1\~1'S7 
Tower: III ,;" 167~\8 

Projellt CE'l'G-2 

Ceera: GSAP Dbtance to GZ: 2938' 
rr/Sec: 61 iertieal An...~ l -15.0f0' 
lAme: l.a. !I(;6G st&U!'n 10: 9.9b 
V'1la: )IF Film HUIIl\er: 16159 
To.-r: 18' 9" 16160 



o.era: 
Fr/Stec: 
Len,,: 
FUJI: 
Towl': 

camera.: 
Fri&;e: 
ten;: 
F1l.JJ.: 
T~_r: 

asAP 
62 Ie. 
MP 

18' 9" 

Project CETG-4 

1 
GZ 

Scale: I": 20' 

DistanC8 to GZ: 
Vutical ~: 
m&G Statim 10: 
Fila liumber: 

DiataDce to GZ: 
Vertic.l. .Ang.13: 
l!'G&G Sf.-ation No: 
I'1.:b lfUlllber: 



-- - -- ----

GZ 

--- Eastman Scale: .": 10' 

Pl'Oject 8.lB-l 

c.era: GSAP EM~ Diet8Dce t.o GZ: 6540' 
fIr/s.c: 6.il 519 Vertical ~: 00 
LeDI: l.8Ja 

2_ 
m&G stat10a Ifo: 9.11t 

Pilla: Ie BI 'FUa~1 16771 
'rOlllJr: 6' 3" 6' 3" 16712 

ProjeCiJ 8.lB-3 

o-ra: GSAP EMtlll8D Distance to GZ: 6540' 
Pr/Sec: 61 59S Vertical. Angle: 0° 
I..-e: lSaau. 

2_ 
!DIG station 10: 9.1lh 

FUll: Ie BI Fib!. "'r: 16713 
'rOller: 6a 3" 6' )" 16774 



-- GSAP 

-.-- Eastman 

caaera: 
Fr/See= 
~: 
1:i.la: 
"tOWll!lr: 

t 
GZ 

Sco!e: ." = 10' 

Project S.]B...2 

Distaace to GZ-; 
V"rtlcal .Angle: 
In1G statitID lie: 
rnlll liwlllber: 

6540' 
-11.00 
9.Ug 
16711 
16772 
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Gl 

---Eastman 

C8lllera: 
Fr/S~t;: 
Lens: 
Film: 
Tower: 

GSAP 
61. 

J.a. 
)IF 

lB' 9" 

/ 
/ 

/ --,-- -'" 
/ --/ .--

/ --
~--~ 

-

Project. SolL 

Fastmlu\ 
4M 

25_ 
MF 

11' Pier 

-----
-

Distance to GZ: 
Vertical Angle: 
EG&G Station No: 
FUll ~'umber: 

Fig. C.21. USAF Air,craft Studies 
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GZ 

---GSAP 

--- fostlnon 

c..ra: 
Fr/Sec: 
Leua: 
P1la: 
'lowr: 

GSAP 
6lI. 

1&.\ 
10 

18'9" 

PNject S.lli 

Eutalm 
!i:J.9 

2S;1m 
III 

6' Pior 
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r£'IG statiM 10: 
F1.1Ja lb.mi:wJr: 

.' . "" ", ',¥:".-: . 
>..,..> .• ,(,',_., '_'.,_ • .. ')t&._ .. ~" : .. 
·:···:;:").:t~~ r" 'LASSRD 

• . ~. .: .• , i . .. 
_. .. 



Project 8.411 

C-ra: Robot Dlstance to GZ: 2568' 
'l"/Mln: 2 V'3r101cal Angle: Vertical. 
I.erut: loa. E;W st.at1m 10: 9.l2a 
Fila: liF F:Um IluDDer: 16T1S 
Towr: Special 

hoJect 8.4b 

CMera: Icbot Diet_oe to GZt 2166' 
Pr/ll1n: 2 Vertical Angle: Ve1'Ucal 
Lena: 40Ia l!DIG st&t.ion 50: 9.12c 
ru.: JIP' P1lmlltaber: 16??6 
'fcnr.)!:~= Sptcial 

132 



c-ra: 
Fr/Slae: 
Las: 
FUa: 
Tower: 

caa.re.: 
Fr/Sac: 
x..os: 
PUs: 
'l'eNer: 

ca.ra: 
Fr!Sec: 
t.u.: 
Fils: 
'1'OII8r: 

GSAP 
6) 

~JI)a 
Ke 

11' 3· 

GSAP 
60 

4Oa/~ Ie 
11' 3" 

Project 8,,5& 

Project 8.5c 

Project a.ScI 

Scale: i"!!! to' 

Distance to GZ: 
V.rtlc&l. Angle: 
m&G st.tion Ho: 
Fila Number: 

Dlltsnce to GZ: 
Vertical ~: 
maG st.atiWl 10: 
Fila HUBbell": 

D1etancc to GZ: 
Vertical. lingle: 
maG Statioa No: 
PUll NUIIbe:rr: 

Fig. 0.24 U. S. Am.J Q1IC'1'berul. StudislS 
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I 

GZ 

58'10' 
-1S .. 00 
9 .. 13-
16181 
16782 

IJYIO' 
-13.fiJ 
9.130 
l'67'I9 
16'180 

31'1Ot 

-13.00 
9.134 
lim'! 
16778 



Caura: 
,r/See:: 
Leoa: 
Pili;;: 
'l'Qver: 

c..ra: 
h/Sec: 
u.u.: 
Fila: 
'rowe?: 

GSlP 

GSAP 
64 

l&a 
MF 

11' J" 

D1atance to GZ: 
Vertical. Angle: 
DC statiOl1 Pio: 
FI.la Huabel': 

DiatllDcet to GZ: 
Vertical. Angle: 
miG Statioo 110: 
FilJI. liuJIbel': 

Fig. C.25 AFSWP stabU1u.t.iaa studies 
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APPENDIX D 

STILL PHOTCGRAPHY 

D.I GEEERAL 

The st.ill photography portioIi of Project 9.1 is set forth in this 
appendix as it. 1s believed this information will be useful for plan
ning Zuture operations of this type. The still photography for this 
operati-on was performed to provide technical data to the various pro
jects, aZl(i photography of a non-technical nature. Included in this 
appendix 1s motion pictur", photography taken other than at zero time. 
Photography of purely historical interest was perfonned l'Y the 
Lookout Mountain Laboratory and is not included in this appendix. 

D.2 OBJECTIVE 

The objective of the still photographic group was to provide 
before and after sh~ts of the various weapons effects tests experi
ments in order that certain technical data might be recorded for later 
use in &:Ialyzing damage effects. L'l addition this photography fur
nished the various projects with documentary records for their 
reports. This group exposed motion picture footage for the projects 
where still photography would not 51lffice. 

D.3 ORGANIZATION 

The U. S. Army Signal Corps, Signal Corps Plc1~orial Center (SCPC) 
and the U. S. Air Force furnished trained persoruial to conduct this 
phase of Project 9.1. All of the photofl'aphic equipment 1:i'l!.S furnished 
by the SCPC. This group was organized into several aections, namely, 
administration) still photography, motion picture photography and 
proceSSing; howe'ler J most of the personr.el were so trained that anyone 
could work equally well in any of the v"arious sections. The SCPC 
furnished 23 officers and enlisted men and the U~AF furnished five en
listed men to implement this project. 

The various project officers submitte~ their photographic re
quirements directly to the program director approximately 12 
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months in advance of the target date, and by the monthly status re
ports these requirements were kept current. The program director 
went oye~ th~se requirements ~~th tho project officers and then in 
tum submitted the reqUirements to the SCPC for the debrmination of 
the number ()f personnel and equipments needed to conduct this phase 
ot the Ilpel"ation. From past experisnce the project requiraments were 
i."lcraased by the program director by" a factor of 2 and tl'l.1s figure was 
quite ra~istic once operations in the field had beguIle 

D.'5 ~RY OF STILL PHOTOGRAPHIC COVERAG~ 

A ttltal of 86,500 4 x 5 still prints were made from approximat.$l.y 
ll,OOO negatives exposed for the various projects. All of these 
negatiY"s and printe were procflseed at the test site in two trans
portable field processing laboratories (AH/TFG) det\igned by the U. S. 
AmJ¥ Slgnal Corps. ~~n it i13 considered that the .UljTFG wu designed 
for field use to support en amy unit in the field a.nd nut fl·or an 
t:'para1,ion ot this magnitude, only then. can the effort.s of the photo
gt'aphic penonnel be ful.l;f realized and appreciated. 

Throughout the entire oP'3ration approximately' 15,000 fl!le'c, of non
t.echnical doc:wnentary motion picture film were expo3ed for the pro
jects. Of this rootage approximately 10.000 teet were ~olor Dnd 5,000 
fOIR, were black and white. These films were processed by the SCPC in 
New York Cit:1 and/or "he Eastman Kodak Co. in Hollywood, Calif. Silt 
duplicate prints were made from all films, the original. negative (or 
positive) being retained by the AFSWP and tM prints distributed to 
the interested ageneies. 

In addition to the above co .. erage, approx:1Jn&.tely 3500 35 DIll 
Kodachrome transparancies were exposed for the projects and these in 
tum were processed by the Eastman Kodak Co. 

The entire project operated under the AEC photographic plan which 
outlines in detail the procedures for the control of light sens1ti't'8 
materials, classification of exposed light sensitive matarials; tha 
clearance of persGnnel and the internal security required for a photo
graphic group. 

D.6 RECOMMENDATIONS 

It is reccmmended that on future operations of this nature: 
1. On~ single service agency by responsible for all photcgraphy 

and ths.t projects m)t be grantEld permis9ion to have their own indi·, 
vidual. photographic units. 

2. All photographers han' a valid "Q" clearance before arriving 
at the Nevada Proving Grounds to preclude their idleness while a\,ait
ing the processing of a IIQII clea.T'ance. 

3. A permanent photographic proc38sing laboratory and film 
stor~e vault bB constl"llctoo at the Nevada Proving Grouncis. The cost 
irlcurred in molTing the 'rF'(S's back and forth across the t.lIlit.od States 
for several op~ratlons would mo:ee than justify tha expenditure» and 
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in addit10n a larger 't'olume ot work could be turned out Witb 1 .... 1" J)OZ'lIo:anel. 

4. '!'be S'J ..... "1l~ Oorps Erlgin.ering Laborato1"1()s in conjunct.ion w'J.th 
the Fepc ar..Q the M.r ?orcll" be asked to implement recommendation 4 above. 

1.3'l 
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